|. 1 A Tl
NP ‘\'\'_r "\
NTRU
B
¥ A H‘G RrE e

"'..i-*-*

‘%r

,'ﬂ'i F 1*

B Lh-

Tong bién tap
PGS.TS.KTS. Lé Quan

Pho Tong bién tap
GS.TS.KTS. Nguyén Té Lang

Toa soan

Phong Khoa hoc Cong nghé

Truang Dai hoc Kién trac Ha Noi

Km10, duang Nguyén Trai, Thanh Xuan, Ha Noi
DT: (84-4) 3854 2521 Fax: (84-4) 3854 1616
Email: tapchikientruchn@gmail.com

Giay phép s6 651/GP-BTTTT ngay 19.11.2015
cua Bo Thang tin va Truyén Thong

Ché ban tai: Truang Dai hoc Kién tric Ha Noi

In tai Cong ty in Da Sac

Nop luu chiéu: 09.2017

id |
BTl o el

AT g T U

il

Héi dong khoa hoc

PGS.TS.KTS. Lé Quan

Chu tich Hoei dong

GS.TS.KTS. Nguyén T6 Lang
Pho chut tich Hoi déong
PGS.TS.KTS. Pham Trong Thuat

TS.KTS. Ngé Thi Kim Dung
PGS.TS. Lé Anh Ding

TS.KTS. Vi An Khanh
Thuang truc Hoi dong

Bién tap va Tri sw
TS.KTS. Va An Khanh
Truéng Ban Bién tap

CN. Va Anh Tuan
Truéng Ban Tri su
Trinh bay - Ché ban
ThS.KTS. Tran Huong Tra



Muc luc

S6 27/2017 - Tap chi Khoa hoc Kién truc - Xay dung

4

45 nam dao tao Chuyén nganh Xay dung - Bé day lich
st tao thé manh cho tuang lai

KHOA HOC VA CONG NGHE

13

20

23

27

30

34

38

a1

45

48

54

57

Anh hu@ng ctia mudi cacbon, Triisopropanol amin va da
vOi siéu min dén cudng do sém clia xi mang Pooclang
Ta Ngoc Diing, Pham Thanh Mai

Nghién cltu anh hudng cta t6 hgp phu gia khoéng va sgi
dén mot so tinh chat clia bé tong cudng do siéu cao
D6 Trong Toan, Vi Hai Nam, Tran Sinh

Nghién clfru kha nang ché tao gach bé tong s dung tro
bay nhiét dién véi ham lugng cao
Nguyén Viét Cudng, Binh Trong Vucng

Postbuckling behavior of functionally graded sandwich
shallow spherical shells

Hoang Van Tung

Tinh &n dinh c6t cé do cling tiét dién thay ddi béng
phuong phap sai phan hitu han
Tran Thi Thdy Van, Hoang Viét Bach

Khao sat diéu kién bén vé (ing sudt phap so vdi diéu
kién d6 vong cla san thép
Nguyén Thanh Tuing

Khao sat kha ndng chiu luc ctia tdm bé tong cot thép
chiu tai trong né theo diéu kién lién két
Nguyé&n Ngoc Phuong, Ngd Qudc Trung

Nghién c(tu tinh toan bé rong vét nit trong két cau dam
bé tong cot thép
Lé Phudc Lanh

Lua chon vat liéu chdng chdy cho két cdu thép
Chu Thi Binh

Hé s6 khuyéch dai md men B2 trong cdu kién thép chiu
nén udn theo tiéu chuin AISC

Vii Quang Duén

Phén tich ddng m& khung thép phang dudc gidng st
dung thuat toan ti€én hda vi phan
Viet T. Tran, Anh Q. Vu, Huynh X. Le

M6 hinh macro cho phan tich khung c6 tudng chén
Pham Phu Tinh

Hiéu qua cta dém thép t6 hop han tiét dién chif I canh
rong
Vly Son Tung, Bui Hung CuGng

Nghién clfru anh hudng clia do léch tam tai vi tri noi
chbng dén do 6n dinh cua thanh canh thap thép tiét
dién goc dan

Pham Thanh Hung

66

70

74

77

80

84

90

94

97

100

103

108

MGi quan hé gifra bién thién dd m véi bién ddi cac dic
trung khang cét va khdi lugng thé tich clia dat phong
hoa

Nguyén Tién Diing, Nguyén Dirc Ngudn

Giai phap thiét k€&, thi cong nén mong thap truyén hinh
Tokyo SkyTree, Nhat Ban
Nguyén Hoang Long, Nguyén Cong Giang

Dénh gia kha néng hda Idng ctia nén dat chau thd séng
hong do dong dat phuc vu cho cong tac thiét ké nén
mong cong trinh

Tran Thugng Binh

Lua chon mo hinh dat nén khi tinh toan mong coc chiu
anh udéng cla hién tugng hda long
Vugng Van Thanh, Hoang Ngoc Phong

Mot s van dé ton tai trong xay dung phan ngam nha
cao tang tai Ha Noi
Nguyén Ngoc Thanh

Qui trinh thi cong coc khoan nhodi dudng kinh nho tai
khu vuc Ha Noi
Tudng Minh Hong

So sanh cong nghé xay dung san 3D-VRO vdi cong nghé
xay dung san truyén théng
Lé Van Nam, Lé Huy Sinh

Quy trinh thi cong san U-boot Beton tai Viét Nam
Nguyén Hoai Nam

Phan tich cac phuong phap danh gia chat lugng trong
ki€m dinh cong trinh bé tdng cét thép
Vii Hoang Hiép

Dénh gia an toan két cdu nha & lap ghép tdm I6n hién
hitu
Nguyén V& Thong, 6 Van Manh

Nghién cltu quy trinh bao tri cdt thap vién thong
Vi Quéc Anh , Nguyén Hai Quang

DEé xuét giai phap kiém dinh va quan trac két cau bé
tong cot thép str dung phuang phap séng am thanh
Luong Minh Chinh

Kiém tra sai s6 khép Iu6i GPS &p dung cho cac mang
IuSi GPS canh ngan trong trac dia cong trinh
L& Van Hung, Nguyé&n Xuan Hoang

Khao sat phuang phap tam giac khong gian trong kiém
tra do nghiéng cla cong trinh
Lé Thi Nhung, Nguyén Thai Chinh, Ngd Thi Mén Thudng

Nang cao vai tro va hiéu qua cta cac mon lich str trong
dao tao kién truc su

Vii An Khanh



Contents

Number 27/2017 - Science Journal of Architecture & Construction

4

45 years of Civil Engineer’s Training - Tradition Creates
Strengths for the Future

SCIENCE & TECHNOLOGY

13

20

23

27

30

34

38

a1

45

48

54

57

Effects of carbon black, Triisopropanolamine, and
ultrafine limestone powder on early strength of Portland
cement

Ta Ngoc Diing, Pham Thanh Mai

Research on the impact of combination of mineral and
fiber additives to some properties of ultra - high strength
concrete

Db Trong Toan, Vii Hai Nam, Tran Sinh
Study on feasibility of using fly ash with large content for
producing concrete bricks

Nguyén Viét Cudng, Binh Trong Vuong
Postbuckling behavior of functionally graded sandwich
shallow spherical shells

Hoang Van Tung

Column stability analysis with variation cross section

using finite difference method
Tran Thi Thdy Van, Hoang Viét Bach

Investigation on the normal stress strength versus
ultimate deflection in steel deck

Nguyén Thanh Tiing

Study on bearing capacity of reinforced concrete plates
subjected to blast loading by restrain conditions

Nguyén Ngoc Phuang, Ngd Quéc Trung
Research on the crack width calculation in reinforced
concrete beams
Lé Phudc Lanh

Design considerations for fire protection materials for
steel structures

Chu Thi Binh

Hé s6 khuyéch dai md men B2 trong cau kién thép chiu
nén udn theo tiéu chuan AISC
Vi Quang Duén

Fuzzy dynamic analysis of 2d-braced steel frame using
differential evolution optimization

Viet T. Tran, Anh Q. Vu, Huynh X. Le

Macro models for analysis of infilled frames
Pham Phu Tinh

Effect of welded built-up I-section beam with hollow
flange

Vly Son Tung, Bui Hung Cudng

Studying the influence of eccentricity at overlapping
connections on the stability of single angle chords of the
steel tower

Pham Thanh Hung

61

66

70

74

77

80

84

90

94

97

100

103

108

The relationship between moisture variability with
characteristic variations of shear and bulk density of soil
weathering

Nguyén Tién Diing, Nguyén Birc Nguén
Design and construction solution of Tokyo SkyTree
Television Tower foundation, Japan
Nguyén Hoang Long, Nguyén Cong Giang

Evaluation of the liquefaction potential of red river delta
land by earthquake for foundation design

Tran Thugng Binh

The choice of foundation model when calculating the
pile foundation which is influenced
by the liquefaction phenomena

Vuang Van Thanh, Hoang Ngoc Phong
Some issues in construction of high-rise building
underground in Hanoi
Nguyén Ngoc Thanh

Construction method of small diameter bored pile in
Hanoi area

Tudng Minh Hong

Comparation of the construction technology between the
3d- vro slab and the traditional flat floor

Lé Van Nam, Lé Huy Sinh

Construction procedure of Beton U-boot slab in Vietnam
Nguyén Hoai Nam

Analysis of quality assessment methods in reinforced
concrete building inspection

Vii Hoang Hiép

Safety assessment of preassembled large-size block
building
Nguyén V3 Théng, B6 Van Manh

Research in the telecommunications maintenance
process

Vi Qudc Anh , Nguyé&n Hai Quang
Propose procedure inspections of reinfoced structures
using the acoustic emission method
Luong Minh Chinh

Check GPS network closing errors applied for short GPS
baselines network in construction surveying

L& Van Hung, Nguyé&n Xuan Hoang

Investigation of spatial triangular method in the tilt
monitoring of construction

L& Thi Nhung, Nguyén Thai Chinh, Ngd Thi Mén Thuang

Enhance the Role and the Effectiveness of History
Subjects in Architect’s Training

Vi An Khanh

INFORMATION & €NENTS



45 nam dao tao

Chuyén nganh Xay dung
- Bé day lich strtao thé manh cho tuong lai

Phong van PGS.TS.KTS. Lé Quan - Hiéu trudng Truong Dai hoc Kién tric Ha Noi

Khéi Pao tao cta Trudng Pai hoc Kién tric
Ha Noi hién gém c¢6 11 Khoa, 1 Vién va 1 Trung
tam, dao tao 18 chuyén nganh dai hoc, 5
chuyén nganh sau dai hoc. Nhan dip ky niém
45 nam truyén thong dao tao chuyén nganh
Xay dung dan dung va céng nghiép va thanh
lap Khoa Xay dung, Tap chi Kién tric va Xay
dung c6 cuéc phong van PGS.TS.KTS. Lé Quan -
Bi thu Bang Uy, Hiéu truéng Nha trudng.

Xin thdy Hiéu trudng cho biét mét vai théng
tin vé thoi diém thanh Idp Khoa Xdy dung trong
lich sirxdy dung va phdt trién caa Trudng Pai hoc
Kién tric?

Theo dé nghictaBoKiéntric, ngay 17/9/1969,
Chinh phu da ra quyét dinh s6 181/CP, thanh lap
Trudng Dai hoc Kién tric Ha No6i. Ba nam sau,
trong mua tuyén sinh ndm 1972, Nha trudng bat
dau tuyén sinh chuyén nganh Xay dung vai 2 16p
dau tién la 72X va CT4X. Trong béi canh Truong
dang sa tan tai Thi tran Xuan Hoa (Vinh Phuc) do
Ha No6i bi ném bom danh phd, Khoa Xay dung
dugc thanh Iap véi nhiém vu chung cla Trudng
la dao tao nhiing can bo ky thuat phuc vu cong
tac xay dung va tai thiét dat nudc sau chién tranh.

Nhin lai 45 ndm qua, thdy c6 nhiing ddnh gid
gi vé Khoa Xay dung?

C6 thé noi vé Khoa Xay dung trong thai diém
ky niém 45 nam thanh lap: ching téi tu hao vé bé
day truyén théng va tin tudng vao su phat trién
cta Khoa. Cac thay gido, c6 gido, can bo, nhan
vién cong tac ti nhirng ngay dau thanh lap Khoa
da vuot qua nhiéu kho khan, gian khé cda thai ky
chién tranh, vdi tinh yéu nghé, hang say nghién

cliu, ndm bat kién thic chuyén nganh dé dao
tao nén hang van ky su, gép phan quan trong
trong cong tac xay dung co ban, téi thiét va phat
trién dat nudc. Tinh than doan két, sang tao va
su nghiém tuc, can trong, say mé trong cong tac
cla cac thay giado, c6 gido Khoa Xay dung da tré
thanh ban sac va truyén théng noi ti€p qua nhiéu
thé hé. Ngay nay, vGi d6i ngl gan 100 giang vién
dugc dao tao bai ban, trong do ty lé dat hoc vi
tién si 1én dén 35% vai 2/3 trong s6 d6 hoc tap,
nghién cliu tai cdc nudc phat trién trg vé cong
tac tai Khoa, chuong trinh va ndi dung giang day
dugc déi méi, kién thuc dugc cap nhat, Khoa Xay
dung da dugc xa héi danh gia la mot dia chi dao
tao tin cay cho cac chuyén nganh xay dung.

Chuyén nganh xdy dung duoc dao tao trong
mét trudng mang tén kién tric - chuyén nganh
dao tao ddu tién cda Trudng, c6 khé khdn va
thudn lgi gi, thua thay?

DPung la ching t6i can quang ba céng tac dao
tao tét han nira, vi nghi téi Dai hoc Kién tric Ha
NGi van con nhiéu thi sinh [am tudng rang Truong
chidao kién truc su, phai thi tuyén sinh mon ve. ..
Bén canh chuyén nganh Kién truc, ching toi con
tuyén sinh dao tao 17 chuyén nganh khac, trong
d6 Khoa Xay dung cé nganh Ky thuat cong trinh
xdy dung (gobm chuyén nganh Xay dung coéng
trinh dan dung va céng nghiép, Xay dung coéng
trinh ngam d6 thi) va nganh Céng nghé ky thuat
vat liéu xay dung. Thuan |lgi la cac chuyén nganh
c6 su gan két, hé trg tét cho nhau, sinh vién
dugc ti€p can, hoc tap nhiing gidng vién chuyén
nganh lién quan tir cdc Khoa trong Trudng. Lay
vi du vé su tuong tac gitta 2 chuyén nganh Kién



trdc va Xay dung: sinh vién kién tric sé co hiéu
biét ky hon vé méi quan hé hitu co gilra kién tric
va két cau cong trinh, sinh vién xay dung doc
dugc y dé va toén trong y tudng kién tric trong
khi trién khai phuong an két cau. Vi thé, tinh kha
thi clia cac d6 an sé tang lén.

Dinh huéng ctia Nha truong trong viéc phdt
trién cdc chuyén nganh dao tao Xdy dung néi
riéng, Khoa Xay dung trong Trudng ndi chung?

Nhu da gidgi thiéu, Khoa Xay dung nhiing
ngay dau chi dao tao duy nhat chuyén nganh
Xay dung dan dung va cong nghiép, dén nay da
phat trién thém 2 chuyén nganh: Xay dung coéng
trinh ngam dé thi (da tuyén sinh 13 khéa), Cong
nghé ky thuat vat liéu xay dung (da tuyén sinh 9
khoéa). Cling vai viéc tuyén dung, nang cao trinh
do doi ngl giang vién, dau tu co s& vat chat,
phong thi nghiém, van phong bé mén, chi tiéu
tuyén sinh cac chuyén nganh thudc Khoa Xay
dung cling dugc diéu chinh, hién I6n nhat trong
s6 cac Khoa clia Trudng. Tao diéu kién thuan Igi
cho cac giang vién di dao tao & nuéc ngoai, doi
md&i chuong trinh dao tao, cap nhat kién thuc,
cdng nghé tién tién trén thé gidi, dua sinh vién
tham du cac khoa hoc tap trao d6i quéc té... 1a
cac huéng uu tién phat trién Khoa Xay dung. Bén
canh d6, Nha truong cing khuyén khich Khoa
thanh 1ap cac nhém nghién cdu chuyén sau,
tham gia tu van va phan bién theo yéu cau cla
B6 Xay dung va cac Hoi nghé nghiép, dao tao cac
I6p ky su chat lugng cao, t6 chiic cac khda hoc
theo nhu cau, theo dia chi, tang cudng hgp tac
nghién ctiu va cong bé qudc té. Ngoai phat trién
chuyén nganh truyén théng, chuyén nganh xay

dung céng trinh ngam d6 thi sé day manh dao
tao ky nang moé phéng, ap dung céng nghé thi
c6ng mdi, chuyén nganh Coéng nghé ky thuat vat
liéu xay dung sé phat trién cac vat liéu xanh, vat
liéu hoan thién kién truc.

Déi véi cdc cdn bé, gidng vién, sinh vién, thay
muén néi diéu gi nhén su kién ky niém 45 nam
thanh lap Khoa Xay dung?

Trudc hét, ching t6i xin chan thanh cam on
nhiing thé hé thay gido, c6 gido, can bd, nhan
vién tung céng tac tai Khoa da xay dung nén
truyén thong dao tao clia Khoa, cling la mot
phan trong lich st ctia Trudng. Cam on cac lanh
dao B Kién truc trudc day, nay la B6 Xay dung
da tao diéu kién tét cho su phat trién ctia Trudng.
Chung t6i ciing cdm on cac t6 chuc, don vi, ca
nhan da dong hanh, ing hé cac hoat déng dao
tao va nghién ctiu khoa hoc cta Khoa trong 45
nam qua.

D6i véi cac giang vién, sinh vién dang céng
tac tai Khoa Xay dung, mong muén cua téi cling
la mong muén chung clia chdng ta: Tran trong
lich st cla Khoa khéng gi y nghia hon bang
nhiing dong gop lam cho Khoa Xay dung ngay
cang phat trién hon, dong goép dugc nhiéu hon
cho xa hoi.

Xin cam on thdy Hiéu trudng da chia sé.

Kinh chuc thdy ciing gia dinh déi dao sic khoe
va hanh phuc.

Tap chi khoa hoc Kién tric Xdy dung thuc hién
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Anh hudng ciia muoi cacbon,
Triisopropanol amin va da voi siéu min
dén cudng d6 sém chia xi mang Pooclang

Tom tat

Bai viét nay trinh bay mét s6 két qua
nghién citu dnh huéng ctia hon hgp phu
gia gdm mudi cacbon, triisopropanol
amin va da véi siéu min dén cudng do
s6m ctia xi mang pooclang. Cachén
hop phu gia st dung véi ham lugng nhé
(duéi 5% khdi lugng so vdi xi mang), c6
thé tang cuéng d6 sém clia da xi mang
1én tr 10 - 30%.

Tir khéa: xi mdng, mudi cacbon, dd voi siéu
min, triisopropanol amin, cuong do sém

Abstract

This paper presents some results about the
effect of carbon black, triisopropanolamine,
and ultrafine limestone powder on the
development of early strength of Portland
cement. With a small amount of additives
(under 5% by mass of cement), early strength
of Portland cement can be increased about
10 - 30%.

Keywords: cement, carbon black,
triisopropanolamine, ultrafine limestone
powder, early strength
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ThS. Pham Thanh Mai

Khoa Xay dung, Trieong Pai hoc Kién
Triic Ha Noi

Email: phamthanhmai489@gmail.com

Ta Ngoc Diing, Pham Thanh Mai

1. P&t van dé

V&n d& nghién ctvu nang cao cwéong do clia xi mang pooclang, déc biét 1a cudong
do & tudi sém, tuy khdng méi nhwng van ludn thu hit sw quan tdm clia cac nha khoa
hoc, cac nha san xuét. Trong do, tac déng bang cach st dung cac phu gia luén 1a mot
gidi phap mang lai hiéu qua cao, duwoc p dung rdng rai tai cac nha may, déng thai la
mot khdng gian kién thire rong dé& cac nha khoa hoc tiép tuc nghién ctru.

Trong cac nghién ctru trwd'c, nhém nghién ciru da chirng té dwgc kha nang tang
cwdng dd sém cla da xi mang khi st dung phu gia, cu thé nhu sau:

+ Phu gia muéi cacbon (C) véi kich thwéc nano & dai ty 1& 0 - 0,010% khéi lwgng
s0 v&i xi mang, két qua thu dwoc cho thdy cudng dd sém cla da xi mang tang & cac
ngay tudi 1, 3, 7 ngay, mlrc ting cao nhat dat dwgc & mau si dung 0,002% mudi
cacbon (').

+ Phu gia TIPA cho két qua tdng cwdng do da xi méng dat dwoc & 3 va 7 ngay
tudi, cwérng do cao nhét dat dwoc khi siv dung 0,02% TIPA; tuy nhién, & 1 ngay tudi,
tac dong ctia TIPA thé hién chua rd (3).

Bén canh dd, mét trong nhirng phu gia khoang cho xi mang da dwgc nghién ctru
st dung tir 1au va dwoc dung phd bién tai cac nha may |a da véi. Hon niva, khi nghién
da voi dén kich thwdc min va siéu min dung lam phu gia cho xi méng ciing cho hiéu
qua tét. Cac két qua nghién ctvu trwdc d6 da chivng té viéc st dung da vdi véi kich
thwdc min va siéu min lam phu gia khi nghién cung clanhke & ty 1& 1 - 3% [3]; khi trén
trwc tiép v&i xi mang PC & ty 1& 5 - 20% [4]; khi tron trwc tiép voi xi méng PCB & ty 1é
5 - 15% [5] déu cé tac ddng lam téng cwdng d6 clia da xi mang.

Két hop véi cac két qua nghién clru ly thuyét, nhém nghién ctru rit ra mot sd nhan
xét va dwa ra cac ndi dung nghién ciru tiép theo nhu sau:

+ Két hop 2 loai phu gia TIPA va mudi cacbon dé kidm tra tac dong cta hén hop
phu gia nay dén cwéng d6 sém clia xi mang poocléng.

+ Nhan thay, trong diéu kién thwéng mudi cacbon & kich thwdc nano rat dé bi von
lai, d&n dén viéc phan tan mudi cacbon (C) hay hdn hop TIPA — C trong xi mang la rét
khé, nhém nghién ctru da nghi dén viéc diing mét phu gia khac dwa vao cling hén hop
TIPA — C dé phan tan tét hon HHPG nay trong xi mang, khéng anh hwéng xau dén
cwdng d6 xi mang, dé dat dwoc muc tiéu nang cao cwéng dd sém cua da xi mang. Do
d6, nhém nghién ctru st dung thém da véi siéu min nghién ciing hén hop TIPA— C dé
phan tan tét hon hdn hop nay trong xi mang. Déng thdi khao sat &nh huéng ctia hén
hop phu gia da véi siéu min — TIPA — C dén cwdng do sém clia xi méng poocling va
tim ra ham lwgng HHPG cho két qua tét nhat trong dai ham lweng nghién clru.

Vi vay, bai viét nay sé trinh bay mot sé két qua nghién ctru anh hwéng hén hop
phu gia mudi cacbon — TIPA va hén hop phu gia mudi cacbon — TIPA — d4 véi siéu min
dén cudng d6 s&m cla xi méng poocldng.

2. Vat liéu va phwong phap nghién ctru
2.1. Vét ligu thi nghiém
2.1.1. Xi mang Pooclang

Nghién ctru nay s dung xi mang poocldng cé dwoc bang cach nghién clanhke xi
mang Bat Son véi thach cao Lao trong may nghién bi ctia phong thi nghiém.

(1) Triisopropanol amin
(2) Hén hop phu gia

é TAP CHi KHOA HOC KIEN TRUC - XAY DUNG
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Hinh 1. Thanh phan hat cua da vo6i siéu min
Bang 1: Thanh phan héa cua clanhke xi mang
Thanh phan, % khéi lwvong
ca0O Sio, AlLO, Fe,O, MgO K,0+Na,0 SO, MKN
64,61 21,15 5,25 3,18 2,25 0,94 0,29 0,33
Bang 2: Thanh phan khoang ctia clanhke xi mang Bang 7: Ham luwogng hdn hop phu gia sir dung
Thanh phan, % khéi lwong Ky hiéu mau Ty lée HHPG, %
CsS C,S CsA C,AF MOa 0
62,42 13,94 8,53 9,68 HH1 TC =101 0,022
HH2 T.C=10:2 0,024
Mau sic Pen HH3 T.C=10:3 0,026
Cong thirc phan ter | C HH4 T.C=104 0,028
Phan t& luong 12 (gibng Cacbon) Mob 0
Ty trong (20°C) 1,7 — 1,9 glcm? M1 1
Kha nang hoa tan Khéng tan trong nuwéc M2 D:T.C = 988:10:2 2
Gia tri pH > 7 [50g/l nwérc; 68 °F (20 °C)] M3 3
Kich thwéc hat 28 — 36 nm

Bang 4: Thanh phan héa ctia mudi cacbon

Thanh phan, % khéi lwgng

Cc N H S
97,22 2,06 0,62 0,42

Bang 5: Pac tinh ctia TIPA

Cang thirc phan ti [CH;CH(OH)CH,J;N

Phan t& lwvgng 191,27

Ty trong 1,027 g/cm?®

Diém soi 104 °C

Diém dong 50C

Do nhét & 25°C 240 cps

Dang ton tai Léng
Bang 6: Phan bo cG hat ctiia da voi siéu min

C& hat, ym <1 1-5 5-10 >10

Ham lvong, % 0,164 41,822 | 43,802 14,214

Thanh phan khoang, thanh phan hoéa cla clanhke xi
mang But Son (Bang 1, 2)

2.1.2. Mudi cacbon (C)

S dung mudi cacbon clia Trung Quéc véi cac déc tinh
nhw trong bang 3, 4.

2.1.3. Triisopropanol amin (TIPA)

TIPA dang chét 16ng khéng mau, 1a hén hop cta 85%
TIPA v&i 15% nuwérc cét.

Cac dac tinh clia TIPA nhw bang 5.

2.1.4. B4 voi siéu min

Pa voi siéu min cé thanh phén hat nhv bang 6.
2.2. Phurong phap nghién coru

Hbén hop phu gia mudi cacbon (C) va TIPA (T) dwoc tron
va phan tan trong nwéc trén may khudy tr trwédre khi st dung
dé dam bao dd phan tan tbt khi dwa vao tron tryce tiép voi xi
mang.

Phu gia da véi siéu min (D), mudi cacbon va TIPA dwoc
nghién siéu min trong may nghién hanh tinh rdi dwa vao tron
déu véi xi mang.
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Bang 8: Cudng dé cia mau xi méng sir dung HHPG
va bién doi cudng dd so véi mau kiém chirng (A)

Bang 9: Cudng d6 ciia mau xi méng sir dung HHPG
va bién déi cudng dd so véi mau kiém chirng (A)

Khéo sat anh hwéng cla cac hén hop phu gia véi ham
Iwgng khac nhau dén cudng do sém cla da xi mang dé tim
ra ham lwong hdn hep phu gia c6 anh huéng tét nhat.

Ham lwong hén hop phu gia st dung.

3. Két qua va thao luan
3.1. Anh huéng ctia hén hop phu gia TIPA — mudi cacbon
dén cuong dé sém cda xi méng

Két qua nghién cvu anh hwéng ctia ham lwong hén hop
phu gia mudi cacbon va TIPA dén cwong dé som cla da xi
mang dwoc thé hién trong bang 8:

Két qua cho thay cwong d6 nén clia cac méu & cac tudi 1,
3, 7 ngay déu tang so vé&i mau kiém chirng (mau M0a), mirc
tang manh nhét dat dwoc & cac mau st dung 0,024% hdn
hop phu gia trong thanh phan (mau HH2).

3.2. Anh huéng cta hén hop phu gia da véi siéu min — TIPA
— mudi cacbon dén cuong dé sém cua xi méng

Két qua nghién cu anh huéng ctia ham lwong hén hop
phu gia da véi siéu min, mudi cacbon va TIPA dén cwong dé
sém cuta da xi méng dwoc thé hién trong bang 9.

Két qua cho thay cueng dd nén clia cac mau c6 hén hop
phu gia & tudi 1, 3, 7 ngay dé&u ting so vé&i mau kiém chirng
(mAu MOb); & cac ty 18 HHPG khéac nhau (tv 1 - 3%), cwéng
d6 cac mau tang va tdng manh nhat & mau st dung 2% hén
hop phu gia trong thanh phan (mau M2).

Qua d6 c6 thé thay ré hiéu qua tang cwdng dod da xi mang
khi s&¢ dung két hop cac phu gia da vbi siéu min, TIPA va
mudi cacbon c6 kich thwéc nano. Nhw vay, da véi siéu min
da thé hién tét vai trd phan tan hén hop TIPA — C; ddng thoi
n6 ciing thé hién tac dung vi cbt liéu va cing véi mudi cacbon
tao cac tam két tinh cho cac sén pham hydrat héa, tao diéu

Két qua cwdng dd nén cac mau Ky Cuwong dd, MPa, tudi

Mau Hl—!;G' R1 R3 R7 hi%u Hl-(I;G’ R1 R3 R7

° MPa | A, % | MPa | A, % | MPa | A, % mau ° MPa| A, % | MPa | A, % [ MPa | A, %
MOa 0 49,38 100 |69,08( 100 [74,67( 100 MOb 0 51,60(100,00( 60,19 |100,00|75,20( 100,00
HH1| 0,022 | 57,58 | 116,62 | 69,50 (100,60( 87,25 116,85 M1 1 59,60/115,50( 67,00 (111,32( 75,85 100,86
HH2| 0,024 | 58,83 (119,16 | 79,25 (114,72( 94,38 | 126,40 M2 2 62,38/120,88( 74,83 |124,33(81,90| 108,91
HH3| 0,026 | 57,08 | 115,61 72,88 (105,49 85,33 (114,29 M3 3 58,701113,76| 65,26 |108,43|79,86] 106,20
HI"|4 ,0102?, 54,83(106,15| 66,68 [104,08( 84,17 |107,99 ML’Pgatér;/? toi ~ 259 ~ 259 ~10%
M”g;‘[}f Ol < 20% ~15% ~30%

kién thuan lgi cho sy hinh thanh va phat trién cac tinh thé
hydrat, 14p day 16 réng gitra cac hat xi méng chwa thly hoa
hét, tao cAu tric dac chéc cho da xi mang. Mat khac, cac hat
da voi siéu min sé phan &ng v&i Ca(OH), tao ra trong qua
trinh thay héa xi mang, lam dich chuy&n can bang phan &ng
nén chi con mét I&p vé méng bao pha trén bé mét cac hat
C,S gitp sw khuéch tan ion qua Iép vé méng nay xay ra dé
dang, thic day téc do hydrat héa cac khoang; déng thei cac
hat da voi siéu min phan (rng véi Ca(OH), tao thanh hydro
cacbohydroxit canxi CaCO5.nCa(OH),.mH,0 [6] ciing déng
vai trd 1a mam két tinh di thé, giip xi méng déng ran nhanh
va ting cwéng d6 sém clia da xi mang. Ddng thai, TIPA cé
kha nang phén tng véi sét tir khoang C,AF tao phirc Fe(lll)-
TIPA, giGp pha v& I&p bao vé giau Fe(lll) béi sy chuyén dich
Fe®, tao diéu kién dé& cac khoang khac trong clanhke thay
héa s&m hon, gilp tang cwdng dd cla xi mang [2,7].

4. Két luan

Hb6n hop phu gia mudi cacbon, TIPA giup tang cwéong do
s&m cla da xi mang, hiéu qua tdng cuwdng dd cao nhat dat
dwoc khi st dung 0,024% hén hop phu gia trong thanh phan
(mau HH2) véi mirc tang cweng do 1a 19,16% & 1 ngay tudi,
14,72% & 3 ngay tudi va 26,40% & 7 ngay tudi khi so sanh
véi mau kiém chirng (mau Moa).

H6én hop phu gia mudi cacbon, TIPA va da véi siéu min
gilp tang cwong d6 sém clia da xi mang, hiéu qua tang
cwéng do rd rét khi st dung 2% hén hop phu gia trong thanh
phan (mau M2) v&i mire ting cwdng do la 20,88% & 1 ngay
tudi, 24,33% & 3 ngay tudi va 8,91% & 7 ngay tudi khi so
sanh véi mau kiém chirng (mau Mob).

Cac két qua nghién ctu da cho thay hiéu qua rd rét khi
st dung hén hgp cac phu gia va tim ra ty | hiéu qua déi véi
tirng hén hop phu gia trong nghién ctru nay./.
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Nghién ctiu anh hudng ctia t6 hgp phu gia khoéng va soi
dén mat so tinh chat cia bé tong cuong do siéu cao

Research on the impact of combination of mineral and fiber additives to some properties of ultra -

high strength concrete

Tom tat

Bai bao nay trinh bay két qua nghién
citu anh huéng ciia td hop phu gia
khoang tir tro bay, silica fume va nano
silica cling véi sgi thép phan tan dén
mét so tinh chat cia bé tong cudng do
siéu cao nhu cuong do chiu nén va chiu
udn, tinh thim nuéc va bién dang co
ngot,... Qua day cé nhitng phan tich,
danh gia két qua c6 dugc va dé xuat
huéng nghién citu tiép theo.

Tu khoa: Bé tdng cuong do siéu cao (UHSC);
t0 hop phu gia khodng; sgi thép phdn tdn.

Abstract

This paper presents the research results

on the impact of combination of mineral
additives from fly ash, silica fume and
nano silica with scattered steel fibers to
some properties of ultra-high strength
concrete such as compressive strength and
bending strength, water permeability
and deformation, shrinkage. Thereof, the
obtained results are analyzed and evaluated
and continued research directions are
proposed.

Keywords: Ultra High Strength Concrete
(UHSC); mineral additives; scattered steel
fibers.
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1. Dat van dé

Trong c6ng trinh xay dwng, bé tong Ia loai vat liéu dwoc str dung phd bién chiém
trén 60% khéi lwong cong trinh. Hién nay & Viét Nam cac cong trinh xay dwng dan
dung thwong st dung bé téng véi cwérng dé nén la 20 + 40 MPa, nén kich thwdc két
chu Ién. Bén canh dd, cung véi qua trinh hdi nhap kinh t& qudc té thi nhu cau phat
trién xay duwng trén thé gioi cling nhw & Viét Nam 1a rét Ion, dac biét sy phat trién clia
céc cdng trinh nha cao tang, S|eu cao tang, cac két cAu chiu &n mon, mai mon, bé xor
ly khi thai hat nhan, cac két cAu vé mdng, cau dan sinh, ... doi hdi sw phat trién cla
vat liéu m@i nhw bé téng cuwdng dd siéu cao (UHSC).

Viéc s dung vat liéu 1a yéu t6 quan trong quyét dinh dén chét lwong clia bé tong.
Thuc t& cho thay, ngoai cac thanh phan co ban trong ché tao nhw xi mang, cét liéu va
nwéc thi cé thé két hop sir dung thém cac loai phu gia khoang va soi d& nang cao chét
lwong cho bé tdng, dac biét 1a cac loai bé tdng ddi héi chat lwong cao nhw UHSC. Viéc
két hop nhiéu loai phu gia khoang véi nhau tao thanh t& hop cung véi soi thép con
tiét kiém chi phi vat lieu diu vao, cai thién cuong do, tinh chdng thdm, bién dang, ....
2. Vat liéu sir dung va phwong phap nghién ciru
2.1. Vaét ligu str dung

- Xi méng st dung trong nghién ctru 13 xi méng Nghi Son PCB40, cac tinh chét co
ly cha xi mang théa man TCVN 2682-2009;

- Cat trdng min s dung thda man TCVN 7570-2006;

- St dung phu gia siéu déo gbc polycarboxylate thé hé thtr 4 mic dd gidm nwdc
ctia phu gia Ia trén 40%. Té hop phu gia khoang tro bay (FA), silica fume (SF) va nano
silica (NS) c6 cac chi sb hoat tinh va tinh chét phu hop;

- Soi thép st dung c6 tiét dién tron, chiéu dai 13 mm, dwéng kinh 0,2 mm;

- Nuéc st dung trong dé tai dap tng cac yéu cau ki thuat TCVN 4506 - 2012 d6i
v&i nwéce tron viva va bé téng.

2.2. Phuong phap nghién ctu

- Ly thuyét két hop véi thue nghiém

- S dung phwong phap quy hoach thuc nghiém dé tim phuwong trinh hdi quy va
cép phéi thi nghiém.

- St dung phwong phap thi nghiém theo tiéu chuan Viét Nam va nwéc ngoai.

- St dung cac phuwong phap phi tiéu chuén khac.

3. Két qua nghién ctru
3.1. Lwa chon bién va ty Ié st dung trong qui hoach thuc nghiém

Dwa theo cac tai liéu tham khéo va qua trinh thi nghiém tham do trong phong thi
nghiém dé tai lwa chon cac bién va ty 1é st dung trong qui hoach thwc nghiém nhuw
sau:

- X4 (nano silica-NS): ty 1& st dung 1% + 2% so v&i xi mang;

- X, (ty 1& nwéc/chat két dinh-N/CKD): ty 1é str dung 0,15 + 0,2 so véi chat két dinh;

- X5 (ty & diing sgi thép - Sgi): chon ty 1& st dung 1% + 3% so vd&i thé tich bé téng.
3.2. Két qua va danh gia quy hoach thuc nghiém

Tinh toan thanh phan bé téng dwa trén co s& quy hoach thwc nghiém tinh theo
nguyén tac thé tich tuyét ddi, két qua dwoc cho & bang 1.

Trén co s& két qua thi nghiém thu dwoc theo ké hoach thwc nghiém & bang 1, tinh
toan va théng ké theo phwong phap hdi quy véi mirc cé nghia clia cac hé sb trong
phwong trinh & p=0,05 va bac tw do l&p f,=5. Trong qua trinh tinh toan st dung phan
mém Design Expert 7.1, phan mém Excel, va Maple 17 dé x& ly sé liéu ta thu dwoc
phwong trinh hdi quy mé t& quan hé gitra cac nhan té anh hwéng gém co ti 1é N/CKD,
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e
Bién ma Ty lé thanh phan cap phéi Cwong do chiu nén, MPa
STT _
X4 X X3 NS N/CKD Soi R; R,f RZ R,fg
1 -1 -1 -1 1 0,150 1,000 81,9 104,1 132,1 161,7
2 1 -1 -1 2 0,150 1,000 86,5 109,9 139,5 170,8
3 -1 1 -1 1 0,200 1,000 67,8 86,2 109,3 133,9
4 1 1 -1 2 0,200 1,000 70,5 89,6 13,7 139,2
5 -1 -1 1 1 0,150 3,000 105,5 134,0 170,0 208,2
6 1 -1 1 2 0,150 3,000 110,2 140,1 177,7 217.,6
7 -1 1 1 1 0,200 3,000 85,4 108,5 137,7 168,6
8 1 1 1 2 0,200 3,000 92,3 17,3 148,8 182,2
9 -1,68 0 0 0,66 0,175 2,000 87,8 11,6 141,6 173,3
10 1,68 0 0 2,34 0,175 2,000 92,1 17,1 148,6 181,9
1 0 -1,68 0 1,5 0,133 2,000 107,4 136,4 173,1 211,9
12 0 1,68 0 1,5 0,217 2,000 77,0 97,9 124,1 152,0
13 0 0 -1,68 1,5 0,175 0,318 72,0 91,5 116,1 142,2
14 0 0 1,68 1,5 0,175 3,682 100,8 128,2 162,6 199,1
15 0 0 0 1,5 0,175 2,000 86,5 110 139,5 170,8
16 0 0 0 1,5 0,175 2,000 87,4 11,1 140,8 172,5
17 0 0 0 1,5 0,175 2,000 89,8 14,1 144.8 177,3
18 0 0 0 1,5 0,175 2,000 88,2 112,1 142,2 174,2
19 0 0 0 1,5 0,175 2,000 83,5 106,1 134,6 164,9
20 0 0 0 1,5 0,175 2,000 85,7 108,9 138,1 169,1

ham Iwgng NS, ham lwgng soi thép t¢i ham muc tiéu dwoi
dang bién ma nhuw sau:

A
Y =171,59+6,39.X, —28,97.X, +32,87.X, +0,17.X,.X, +3,07.X, X, -
-5,5.X,.X; +3,63.X] +7,98.X; -3,39.X;

Kiém tra tinh twong hop ctia md hinh qua chuén sé Fisher
véi mirc ¢é nghia 1a 0,05 va phan mém Design Expert 7.1
cho két qua mé hinh twong hop véi bire tranh thwe nghiém.

Trong UHSC gitra cac yéu t anh hwéng ludn co sw
twong tac qua lai v&i nhau, xét véi hai yéu t6 khi ¢d dinh ham
lwong cua cla yéu té the 3, sy thay ddi ctia mét trong hai
yéu t6 anh hudng t&i ham muc tiéu khi khdo sat trén mién
nghién ctru ctia yéu td con lai, cé thé thdy rd anh hwéng doé
thdng qua khong gian db thi x0y. Xét trwéng hop gitra hai yéu
t6 d&u vao la ty 18 N/CKD va ham lwong NS, twong quan anh
hwéng ctia hai thanh phan v&i nhau dwoc thé hién tai cac vi
tri dac biét ctia hé khi ta cb dinh ham lwong soi thép tai vi tri
tam ké hoach.

Nhén xét chung:

Ca ba yéu td (N/CKD, NS, ham lwgng soi thép) déu anh
hwéng dén sw phat trién cwérng d6 cho bé téng. Khi mét
trong ba yéu té thay di thi cworng d6 bé téng ciing thay ddi
theo. Ham lwgng nanosilica anh hwéng ty 1é thuan véi cwong
do chju nén cua bé tong. Khi ham lwgng nanaosilica trong bé
tong tang, phan tng puzzolan do ham lwgng SiO, hoat tinh
trong bé tdng tang, lam gidm Iwgng C-H sinh ra do qua trinh
thdy hoa xi mang tao khoang C-S-H cé cwong dd cao. Bén
canh phan &ng puzzolan, nanosilica cho vao con gitp dién
day vao khodng tréng trong bé téng tao cho bé tong cé cau
truc dac chac hon.

Ty I& N/CKD &nh hwéng rét I6n [&n ham muc tiéu cwong
d6. Khi ham Iwgng nwéc trong bé téng giam, cwong do bé
téng tang. Do vay khi ché tao bé téng, viéc gidm lwong nuwéc
st dung cho cap phéi bé téng sé giup ting cwéng d6 cho
bé tong.

Soi thép st dung trong bé tong lién két cac ving da xi

Ki hiéu o THEP/V PGSD/CKD N/CKD
ey C/X FA/X | SF/X | NS (%X) (%V) (%CKD)
TU; 0,70 0,10 0,07 1,00 3,00 1,40 0,15
Ki hiéu THEP | PGSD
C (k FA (kg) | SF (k Ns (k N (k X (ki V (m3
mau (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (m°)
TU; 819 117 82 12 236 19 195 1169 1
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Hinh 3. Pién lwgng truyén qua mau thi nghiém theo
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mang trong bé téng, gilp tai trong khi tac dung vao cAu tric
bé t6ng dwoc phan bb déu khap trong cAu tric. Cudng do bé
tong tdng manh khi ham lwgng soi thép str dung tang. Tuy
vay khi ham lwgng sgi thép sir dung qua Ién bé tong bi phan
tang do nhitng soi thép cudn thanh tirng bai va chim xudng
day két cu.
3.3. Két qua nghién ctru dnh hudng dén mét sé tinh chét
bé téng cwong df siéu cao

3.3.1. Anh hwéng cla t6 hop phu gia khoang va soi thép
dén cudng d6 chiu nén va chju ubn.

Nhan xét: Két qua xac dinh cwéng dd chiu nén va uén
clia mau bé téng thi nghiém cho thay cwéng d6 cla bé tong
phat trién nhanh va cho cwéng dd cao. Trong dé cudng do
chiu nén cla bé tong dat 215MPa & tudi nén 28 ngay. Bé
téng phat trién cwéorng d6 khéng nhidu tir 28 dén 60 ngay
tudi ting tr 215MPa I1&n 218,3MPa. Cudng dd chiu ubn tudi
mot ngay dat 25,2MPa, dat yéu ciu dé ra véi UHSC 1a trén
15MPa. Cwéng dd chiu udn clia bé téng dat 56,7MPa & tudi
28 ngay.

Bé téng st dung cbt soi va td hop phu gia khoang cho
phép két ciu chiu lwc cé thé lam viéc trong thoi gian ngén
nhét sau khi thi cong. UHSC thich hop véi cong trinh yéu
cAu vé thoi gian thi cong, cong trinh quan sw, cau cang hay
bé chira chét thai nguy hiém. Tuy v&i chi phi ban dau twong
ddi cao nhuwng néu xét loi ich vé kha nang chiu lwc hay thoi
gian s dung danh gia hiéu qua lau dai thi UHSC la mét Iya

2 £T
£}

e )

an't
Hinh 4. Xac dinh co ngét cia mau thi nghiém &
cac tudi 1, 3, 7, 14, 28 ngay

chon hop ly.

3.3.2. Anh hwéng cia t6 hop phu gia khoang va soi thép
dén mirc do thadm ion clo

Két qua tinh toan tham ion theo phuong phap dién lvong
dbi v&i clp phéi bé tong rat ra tir phwong trinh hdi quy thuc
nghiém dwgc xac dinh theo TCVN 9337-2012.

Tir két qua thu dwoc theo thi nghiém tham ion clo ta thay
cAp phdi tdi wu c6 mirc 6 thdm ion clo ndm trong khoang
dwdi 100 culdng. Viéc str dung sgi thép trong clu tric bé
téng cho phép dong dién cé thé truyén qua nhirng sgi thép
nhuwng két qua do sw thAm ion clo cla soi thép van con rat
nhd. Két qua trén cho thdy UHSC st dung t6 hop phu gia
khoéng va sgi thép khong nhitng c6 cwdng do cao ma con
c6 d6 d&c chic rat Ion. Tl d6 ting kha néng chdng thdm va
giam thiéu kha ning an mon vao bén trong bé téng va lam
giam nguy co gay an mon déi voi cbt thép trong bé tdng.
D6 dac chac I&n cho phép UHSC ché tao tir t& hop phu gia
khoang va soi thép c6 thé lam viéc trong két ciu chiju &n mon
cao tai méi trwdng bién, trong cac 16 hat nhan va cac bé chira
rac thai nguy hai.

3.3.3. Anh hwéng cta td hop phu gia khoang va soi thép
dén bién dang co ngét trén mau try

Muc dich thi nghiém nay nhdm danh gia sw bién déi chiéu
cao mau tru bé téng co kich thuwdc 150x75mm theo thoi gian,
hén hop bé téng dwoc rét va tu 1én day khuén (khdng chan
dong) dwoc bao dwdng & didu kién nhiét d6 tiéu chuan, che

11
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dén khi hdn hop bé tong dong két (khoang 8 + 12 gi®) thi bat
dau 1ap ddng hé do bién dang co ngét, qua dé danh gia sw
bién dang trong bé tdng ngay t khi hén hop bé tong dong
két t6i trang thai da xi mang & tudi dai ngay. Phuong phap
nay dwa theo tiéu chudn ASTM-C1090-01. Két qua theo ddi
thay ddi chiéu cao mau try dwoc danh gia theo tudi bé téng
1, 3, 7, 14 va 28 ngay duwgc trinh bay theo hinh 4.

Qua qua trinh theo ddi co ngét cia UHSC nhém nghién
ctvu nhan thay bé tdng cé mirc d6 co ngét nhd. Soi thép st
dung trong cAu tric bé téng Ia nhivng soi clrng, soi thép lién
két v&i viing da xi mang sé can co rat tét. Thdi gian co ngét
manh nhét dién ra trong giai doan tir 1 ngay t&i tudi 14 ngay.
Trong giai doan tlr khi co mém dén d6 tudi 7 ngay la khoang
thoi gian bé téng co nhiéu nhét chiém trén 80% chiéu dai co
clia bé téng trong vong 28 ngay tudi. T 14 ngay tudi dén
28 ngay tudi bé téng co ngét cham, thay ddi khéng dang ké.

4. Két luan va kién nghi
4.1. Kétluan

1. Dé tai da thiét lap dwoc phuong trinh hdi quy thue
nghiém mé ta anh hwéng cta thanh phan cip phdi dén
cwong do nén va ubn clia UHSC & tudi 28 ngay, dwa ra cap
phéi cho 1m?® bé téng nhw bang 3.

2. Viéc str dung t6 hop phu gia khoang trong cap phéi
khoéng nhirng gitp bé tong dat cwdng d6 cao ma con cai thién
dwoc cwdng dd & tudi ngan ngay. Khi két hop nanosilica
cling v&i phu gia khoang gitip nang cao chét lwgng cho
UHSC. Hién nay, trong nuwéc ta chwa c6 dé tai nao nghién
ctru &nh hwéng clia nanosilica dén tinh chat cia UHSC, day
l& mot bwdc tién mai clia dé tai.

Tai liéu tham khao

1. ASTM-CI1 090—01;' Tiéu c{mcfn - Phwong phap thir - Po su thay
doi chiéu cao mau tru hon hop vita sir dung chat ket dinh xi
mang.
TCVN 9337-2012: Bé tong nang - Xac dinh do tham ion clo
bang phwong phap do dién luong.
3. TCVN 7572-2006: Cét liéu cho bé tong va vita - Phirong phdp

thit.

4. TCVN 4506-2012: Nudc cho bé tong va vita - Yéu cau ki thudt.
5. TCVN 10302:2014: Phu gia hoat tinh tro bay dung cho bé tong
vita xdy va xi
TCVN 3121-11:2003: Vita xdy dung - Phuong phap thit, Phan
11: Xdac dinh cwong do uon va nén cua vira da dong ran.
7. TCVN 2682-2009: Xi mang Podc ling - Yéu cau ki thugt.
Pham Duy Hitu; Nguyén Ngoc Long; Pao Vin Péng; Pham Duy
Anh, “Bé tong cwong do cao va chat luong cao”.
Nguyén Minh Tuyén, 2005. “Quy hoach thuc nghiém”, Nha xudt
ban Khoa Hoc va Céng Nghé.

3. Ché tao dwgc UHSC dat cwdng dd nén trén 150MPa
va cuong do udn trén 15MPa khi st dung t6 hop phu gia
khoang bao gdm SF, NS, FA va soi thép. Trong pham vi
nghién ctru, d& tai da ché tao thanh cong UHSC dat cwéng
dd nén va ubn Ion nhét 1an Iwgt 1a 215MPa va 56,7MPa &
diéu kién dwdng ho tiéu chuan.

4. Két qua thadm ion clo cho thdy UHSC st dung td hop
phu gia khoang va soi thép cé mirc dd thdm ion clo 1a khong
dang k& (nhd hon 100culong) va bién dang co ngét clia bé
téng la rat nhé (nhé hon 0,65 mm/m).

5. Viéc str dung td hop phu gia khoang va soi thép trong
ché tao bé téng noi chung va bé téng cwéng dd siéu cao noi
riéng hoan toan cé thé ap dung cho cac cong trinh c6 yéu cau
d&c biét cling nhw cac cong trinh dan dung (ciu c6 nhip 16n,
két cAu mong, ciu dan sinh, ciu vwot tai cac khu dé thi hay
céac nha cao tang khac, ...).

4.2. Kién nghi

1. Tiép tuc nghién ctru sy &nh hwéng clia té hop phu gia
khoang va soi thép dén mét sb tinh chat khac ctia UHSC nhw
tinh cong tac, kha nang gitr d6 lwu déng, modun dan héi, 46
bén lau, ... D&c biét 1a nghién ctru (rng dung vao céac két ciu
cu thé trén thuc té.

2. Nghién ctru cac trng xtr co’ hoc ctia UHSC khi st dung
ham lwong soi thép phan tan khac nhau nhu: tir bién, qua
trinh phat trién va mé rong vét nirt, kha néng chiu va dap va
bai toan vé dao dong trén két cdu dé huéng téi cac két cau
dac biét nhw chju tdc dong nd, va dap manh.

3. Banh gia tinh kinh té ctia té hop phu gia khoang va soi
thép khi ché tao loai bé téng nay trong thi trweérng Viét Nam./.

10. Van Viét Thién An, 2013. “Characteristics of Rice Husk Ash and
Application in Ultra - High Performance Concrete”, Ludgn dn
Tién Sy, Truong Dai hoc Xdy Dung, Ha Noi.

11. Bui Danh Dai, 2010. “Phu gia khoang hoat tinh cao cho bé
tong chat liwong cao”, Bai giang danh cho Cao hoc Vit liéu Xay
dung, Truong Dai hoc Xdy Dung, Ha Noi.

12. Nguyén Cong Thdng, 2016. “Nghién ciru ché tao bé tong chat
lwong siéu cao s dung phu gia khoang va vdt liéu san co o Viét
Nam”, Vién Khoa Hoc Cong Nghé Vit Liéu Xay Dung,

13. Pham Duy Hitu, Nguyén Ngoc Long, Pham Hodng Kién, Nguyén
Thanh Sang, 2011. “Nghién cieu cong nghé ché tao bé tong cé
cuwong dg siéu cao tng dung trong két cau cdu va nha cao tang”,
Bé tai nghién ciku khoa hoc va cong nghé cdp bg, B2010-04-
130-TD, Pai hoc Giao Thong Vin Tai.

14. Tran Ba Viét, Uong Hong Son, 2015. “Nghién ciku dnh huwong
cuia ham luwong soi thép va tro trau déen bé tong cuong do siéu
cao — UHPSFC”, Tap tri xdy dung, Bo xdy dung, S6 1.

15. Peter Buitelaar, 2004. “Ultra High Performance Concrete:
Developments And Application During 25 year”, International
Symposium on UHPC, Kassel, Germany.
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Nghién ctitu kha nang ché tao gach bé tong
st dung tro bay nhiét dién véi ham luong cao
Study on feasibility of using fly ash with large content for producing concrete bricks

Nguyén Viét Cuéng, Dinh Trong Vuong

Tomtat | 1. Datvan dé

Xay dwng, phat trién hé théng ha tAng xa hoi 1a mot yéu cau quan trong cho viéc
phat trién kinh té ctia méi qudc gia trong d6 c6 Viét Nam. Theo quy hoach tdng thé
phat trién VLXD dén nam 2020 [1], nhu cAu st dung vat liéu xay twong (rng khoang
42 ty vién gach quy chuan. Néu dap (rng nhu cau nay bang gach dat sét nung sé tiéu
tdn khoang 57 - 60 triéu mét khdi dat sét, twong dwong véi 2.800 - 3.000 ha dat nong
nghiép; tiéu tén tir 5,3 - 5,6 triéu tan than; thai ra khoang 17 triéu tdn khi CO,, day
chinh la nguyén nhan gay hiéu rng nha kinh.

Mat khac theo bao céo ctia B6 Xay dwng, dén nam 2018, véi sb lwong va quy mo
cac nha may nhiét dién phat trién theo quy hoach, khéi lwgng phat thai tro, xi sé 1a
o o Lo . 61 triéu tAn; dén nam 2020 1& 109 triéu tan, dén ndm 2025 la 248 triéu tn. Trong khi,
Tirkhoa: Gach be tong, phe thai cong nghiép, | tang 1vong tro, xi dwoc stk dung lam nguyén liéu méi chi chiém 30%, doi héi mai nam

trobay,... © mat hang nghin héc ta dat lam bai chira va gay &p Iwc & nhidm mai trudng. Nguy co
trwdc mat 1a cac nha may phai dirng san xuét do khdng co du bai chira phé thai tro, xi.

Bai bdo trinh bay két qua nghién ctiu anh
hudng cia ham lugng tro bay dén mot s6
tinh chat clia gach bé tong. Két qua nghién
cliu chi ra rang viéc thay thé mot phan cot
liéu ctia hon hgp bé tong bang tro bay véi
ham lugng hop ly khong nhiing lam cudng
do cta gach tang déng k& ma con lam téng
kha nang chdng tham, giam khdi lugng thé
tich cho vién gach...

Abstract

This article presents the results of studying

the effect of fly ash content on some Bang 1: Tinh chat co ly ciia xi mang PC40 Bt Son

properties of concrete bricks. Research TT Chi tiéu Két qua PP thtr
results indicate that, replacing a part of 1 | Do min, theo phuwong phap Blaine, cm?g 3510 TCVN 4030:2003
fine aggregate by fly ash with a reasonable — S c -
content not only increases the strength of 2 | Luong st sang O’Ong’ % 11 TCVN 4030:2003
brick, but also increases the waterproofing 3 | Lwong nwoc tiéu chuan, % 26,3 TCVN 6017:1995
capacity, weight of bricks. Thoi gian dong két, phat
Keywords: concrete bricks, Industrial waste, 4 - B4t dau 150 TCVN 6017:1995
fyash, ... - Két thuc 185
Cuwdng d6 nén, MPa
5 - 3 ngay 34.86 TCVN 6016:2011
6 | Ham lwgng SO3, % 2.07 TCVN 141:1998
TS. Nguyén Vigt Cuong ) Bang 2: Thanh phéan hat cua da mat
Khoa Xdy dung, Triecong Dai hoc Kién — - o - — 5
trite Ha Néi, Email: <cuong.vixd.dhkt@ Cd& sang Ham Iwgng sét sang % Ham Ivgng sét sang, %
gmail.com> 5 0 <5
KS. Dinh Trong Vwong 25 24.97 0-25
Vién Khoa hoc thuy loi Viét Nam :
1,25 50.86 10-50
0,63 63.55 35-70
0,315 87.86 65-90
o . 0,14 96.23 80-95
Tai liéu tham khao - — ~ .
1. 1469/0D-TTg, Phé duyét Ouy Bang 3: Cac tinh chat co ly cua da mat
hogch tong the phat trién vat Tinh chét Kétqua | Ponvi Phuwong phap tho
liéu xay dung Viét Nam dén nam = T ] 3
2020 va dinh hudng dén nim Khoi lwgng thé tich do dong 1,671 g/cm TCVN 7572-6:2006
2030, Ha Noi 2014. D06 4m cua da 0,86 % TCVN 7572-7:2006
& JEELLD, L Khéi luvong riéng 2705 | glcm® | TCVN 7572-4:2006
iéu dao tao "Cong nghé san . ,
xuat gach bé tong”, Vién Vat liéu Khoi lwgng thé tich kho 2,563 g/lem?® TCVN 7572-4:2006
xdy dyng, 2016. Modun d6 Ion 3,23 TCVN 7572-2:2006
Do hat Nwoce 2,459 % TCVN 7572-4:2006
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o)

MKN Sio, Fe,0O, AlL,O, CaO MgO SO, K,0 Na,O TiO, N,Otd | CaOtd
11,4 53,38 4,63 21,5 1,54 1,41 0,36 4,02 0,04 0,89 2,69 0,00
T Tén chi tiéu Pon vi Két qua
1 Téng ham lwong cac dxit (SiO,, Al,O3 Fe,0;) % 79,51
2 Ham lwong SO, % 0,36
3 Ham Iwvgng Cao tw do % <0,008
4 Ham lwong kiém NaO, td % 2,45
5 |Doam % 2,55
6 Ham lvgng MKN % 11,4
7 Khéi lwgng riéng glcm?® 2,2
8 DO min trén sang 45um % 29,4
Chi sb hoat tinh cwéng d6 %
9 - O tudi 7 ngay 75,30
- O tudi 28 ngay 87,60
10 | Lwong nwéc yéu cau % 95
Thanh phan bai phéi ) o
STT — . Nuwéce (kg) Do crng ()
Xi mang Tro bay Pa mat
F0-8 1 0 12.5 0.94 12
F20-8 1 2.50 10 1.05 14
F30-8 1 3.75 8.75 1.29 16
F40-8 1 5.00 7.50 1.42 9
F50-8 1 6.25 6.25 1.67 10
Chinh vi vay Chinh phi da cé Quyét dinh 567/QD-TTg b. Cét ligu

phé duyét chuwong trinh phat trién VLXD t&i nam 2020 voi
muc tiéu phat trién san xuét va s dung VLXD khéng nung
thay thé cho gach dét sét nung. Theo dé, muc tiéu cu thé I3
phai phat trién san xuét va s dung vat liéu khéng nung thay
thé gach d4t sét nung dat ty 1&: 20-25% vao nam 2015; 30-
40% vao nam 2020. Hang nam st dung khodng 15-20 triéu
tAn phé thai cong nghiép (tro xi nhiét dién, xi 16 cao...) dé san
xuét VLXD khéng nung, tién t&i xod bd hoan toan cac co s&
san xuat gach dat sét nung bang 16 tha cong.

Theo cac nghién clru va rng dung da dwogc thyc hién,
vat liéu xay dwng dac biét la cac loai gach dwoc lam tir tro xi
¢6 nhitng dac tinh nhw cach am, chéng tham, chiu nhiét do
cao t6t hon gach dat sét nung. Tt nhitng d&c tinh dd, viéc
ap dung nguyén liéu tro xi tir cac nha may nhiét dién dé san
xuét gach bé téng hoan toan giai quyét dwoc phan nao cac
van dé vé 6 nhiém mai trwdng. Tl nhivng phan tich trén cé
thé thay réng, nghién ctvu st dung truc tiép tro bay nha may
nhiét dién vé&i ham lwong Ién dé& san xuat gach xi mang cbt
liéu la hwéng nghién ctru kha thi va cé hiéu qua vira ddm bao
chat lwong san pham, vira tiét kiém chi phi phat sinh cho viéc
X ly tro bay.

2. Vat liéu va phwong phap nghién ctru
2.1. Nguyén liéu str dung
a. Xi mang

St dung xi mang But Son PC 40, phu hgp TCVN 2682
- 2009.

Trong thwc t& san xuét gach bé tong (GBT) thi ¢t ligu
I&n va cbt liéu nhé cho san xuét GBT thudng khong tach roi
nhau. Cac co sé& san xuit GBT thuong si dung da mat, cap
hat nam trong khoang (0-7) mm. D4 mat 1a loai vat liéu c6 cip
hat nhé nhét thu dwoc trong qué trinh san xuét cac san phadm
da d&m cho ché tao bé téng. Trong nghién ctru s dung da
mat ctia nha may gach Khang Minh - Ha Nam. C4c tinh chét
co ly clia da mat dwoc trinh bay trong bang 2 va bang 3.

c. Tro bay nhiét dién

Tro bay str dung cho nghién ctru la tro bay clla nha may
nhiét dién Vinh Tan.Thanh phan hda, cac tinh chat cla tro
bay dworc trinh bay trong bang 4 va bang 5.

2.1. Phuong phap nghién coru

Trong nghién ctru st dung phwong phap nghién ctru ly
thuyét két hop voi thue nghiém thdng qua viéc danh gia anh
hwéng cla ham lwong tro bay dén mét sé tinh chét ciia gach
bé tdng so vé&i mau d6i chirng nham muc dich danh gia kha
nang st dung tro bay véi ham lwong I&n trong viéc san xuét
gach bé téng. Thi nghiém xac dinh cac tinh chét clia gach bé
téng dwoc thuc hién theo cac phwong phap tiéu chudn nhw
TCVN 6477 :2016, TCVN 6355 :2009.

3. Két qua nghién ctru va thao luan
3.1. Lwra chon thanh phén cép phéi
Céc cap phdi trong nghién ctru dwoc xay dwng dua trén

co s tinh toan cap phdi déi chirng [2]. Tro bay duwgc dwa
vao thay thé da mat theo cac ty 1& 1an lwot 20, 30, 40 va 50%
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Tén mau KLTT, kg/m® 3 ngay 7 ngay 28 ngay
FO-8 2043 13.1 16.2 20.1
F20-8 2124 18.3 21.5 26.5
F30-8 2061 12.9 19.7 255
F40-8 2006 11.6 16.1 24.0
F50-8 1914 7.7 12.0 20.8
Tén mau FO-8 F20-8 F30-8 F40-8 F50-8 — — Ye’u = ——
Gach xay khong trat | Gach xay co trat

dwoc trinh bay & bang 6. Lwong nwédc sir dung duwgc xac
dinh qua thwc nghiém nham dam bao kha nang tao hinh cla
mau.

C6 thé thay réng khi thay thé 1 phan da mat béng tro bay
thi lwgng nwéce tron cé xu hwéng tang Ién theo ty 1€ thuan,
viéc nay co thé giai thich bdi lwgng hat min thay thé tang 1&n
sé& 1am c¢& hat trung binh cta cbt liéu gidm, lwgng nuwdc tron
vi thé ma tang lén.

3.2. Anh huéng ctia ham luwong tro bay dén khéi luong thé
tich va cwrong do caa gach bé téng

Khi thay thé da mat béng tro bay dén 20% thi khéi lwgng
thé tich vién gach cé chiéu hwéng ting 1én do cac hat tro min
hon, c6 thé I&4p day khoang tréng do d& mat dé lai. Trong khi
do khi tang ham lwong thay thé tir 20-50% thi khdi lwong thé
tich gach bé téng c6 chiéu huéng giam. Didu nay cé thé giai
thich la do ty dién tich b& mat tro bay I&n, ching sé tao ra
nhiéu 16 rdng i ti I&n hon thé tich 16 réng do da mat tao ra,
ddng thoi khéi lwong thé tich cla tro bay cling nhé hon da
mat do d6 ma vién gach cé khéi lwong gidam dan.

O tudi 3 ngay, gia tri cwong d6 ctia mau gach F20-8 cao
hon so v&i mau déi chirng FO-8, trong khi d6 cac mau F30-8,
F40-8, F50-8 lai c6 gia tri nhé hon so véi mau déi chirng, viéc
nay c6 thé dwoc giai thich la do cac hat nhé (tro bay) & mau
F20-8 l4p day cac 16 rong gitka cac hat cbt liéu I&n lam tang
do6 dac chac cla vién gach. Tuy nhién khi tiép tuc tang ham
lwgng tro bay thay thé thi lai lam ting d6 réng cho hén hop,
hon ni¥a lwgng tro bay tang Ién ty 1& thuan v&i lwong than
chwa chay hét trong tro (MKN) day ciing chinh 14 nguyén
nhan lam cwéng do clia bé téng & tudi sém tang cham.
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O tudi 28 ngay cwdng dod chiu nén cla tat c& cac mau
gach st dung tro bay d&u cao hon so v&i mau ddi chirng
méc du cé xu hwéng gidam dan khi tang ham lwong tro thay
thé 1én.

3.3. Anh huéng cua tro bay dén dé hut nuéc cta gach bé
téng.

C6 thé thay khi tding ham lwong tro bay thay thé cho da
mat thi dd hat nwéc cta gach bé téng giam dan va déu nho
hon mau dbi chirng (hinh 1). Cac mau F30-8, F40-8, F50-8
déu c6 dd hat nwéc nhd hon 6% (twong dwong gach do).
Diéu nay c6 thé giai thich 13 do cac hat tro bay tao ra cAu tric
réng kin gitra cac hat, do d6 ma dé hut nuwéc ciing gidm dan.
3.4. Anh huéng cia tro bay dén do thdm nuéc cua gach bé
téng.

Két qua thi nghiém cho thay mau di chirng bi thAdm nwéc
kha manh, tuy nhién cac mau st dung tro bay thay thé da
mat tr 20-50% déu c6 dd thAm nwéc kha nhé va déu thap
hon nhiéu so v&i yéu cau (Bang 8).

4. Két luan

Trén co s& cac két qua nghién ctru cé thé dwa ra mot sé
két luan chinh nhw sau:

1. Cudng d6 gach bé téng: St dung tro bay thay thé da
mat & ham lwong 20% gidp cho mau gach dat cuwdng dé cao
nhét, I&n hon so v&i mau dbi chirng. Khi tang ham lwong
thay thé tro bay tlr 20-50% thi cwérng dd ¢ xu hwéng gidm
dan, tuy nhién cac mau st dung tro bay déu cho cuéng do &
tudi 28 ngay déu dat yéu ciu, hoan toan co thé st dung cho
cac cbng trinh dan dung.

2. Do hut nwée clda gach bé tong: Khi st dung tro bay,
kha nang hat nwéc clia gach giam dang k&, ham lwong thay
thé tro cang cao thi d8 hut nuwéc cang giam.

3. Do thdm nwéc: Nhin chung d6 thdm nwéc cla tat ca
cac mau st dung cla tro bay kha nhé, trong khi do thdm
nwéc cla ciia mau dbi chirng rat cao. Co thé thay viéc st
dung tro xi @& cai thién kha nang chéng thdm cho gach bé
téng 1a diéu hoan toan c6 tinh kha thi.

Két qua nghién clru cho thay viéc str dung tro bay nhiét
dién v&i ham lwong cao dé ché tao gach bé téng 1a hoan toan
kha thi. Néu st dung v&i ty 1& hop ly hoan toan c6 thé ché tao
dwoc nhirng vién gach ddm bao cac tiéu chuan hién hanh,
ddng thdi van dadm bao gia thanh san pham th&p hon so voi

gach d4t sét nung./.
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Hiéu qua ctia phu gia polime trong viia xay duing
chiu tac dong cuia diéu kién méi truong

Effect of the polymeric additives in construction mortar at environmental conditions

Tom tat

Dé tang kha nang giii nudc va crdng dd bam dinh cia viia xay dung,
thudng khuyén cao sit dung phu gia polime nhu Hydroxypropyl
Methylcellulose (HPMC) va/hoac Ethylene Vinyl Acetate copolime
(EVA) [7,8,10]. Tuy nhién phu gia géc polime thuéng c6 dé bén nhiét
am thap, do d6 tinh nang lam viéc ciia né ¢é thé bi suy giam khi

st dung trong diéu kién khi hdu néng 4m & nuéc ta. Bai bao nay
trinh bay két qua nghién citu kha nang bam dinh cia vira trat xi
mang thong thuong va vita trat ¢ st dung phu gia HPMC va/hoac
phu gia EVA trong cac diéu kién moi trudng khac nhau. Két qua cho
thay, HPMC va EVA khéng nhiing lam tang kha nang giit nuéc ma
con tang kha nang bam dinh ctia né. Tuy nhién hiéu qua clia chiing
trong vira trat phu thudc vao diéu kién méi trudng lam viéc, theo dé
hiéu qua ctia phu gia sé giam dan theo méi truéng va vi tri lam viéc
tuong ting: trat ndi that trong méi trudng khé mat; trat ngoai nha
chiu ndng truc tiép; trat ngoai nha chiu anh huéng cia mua va nang
hay nhiét va am.

Tirkhéa: B4 luu dong ; khd ndng gitt nuéc; do bén bam dinh; phu gia polime;
viia trdt.

Abstract

To increase water retention and adhesion strength of mortar, it is often
recommended to use polymeric additives such as Hydropropylene
Methylcellulose (HPMC) and/or Ethylene Vinyl Acetate copolymer (EVA)
[7,8,10]. The polymeric additives, however, usually have a low humid-heat
resistance, so that their performance can be impaired when used in hot and
humid climates in our country. This paper presents the results of reseachs on
the adhesion of conventional cement plastering mortar using HPMC additive
and/or EVA additive at the various environmental conditions. The results
show that HPMC and EVA not only increase water retention but also increase
its adhesion. However, their effect on the plastering mortar depends on the
working environment, whereby the effect of the additive will be reduced

in accordance with the environment and workplace respectively: internal
(plastering) in a dry environment; external (rendering) directly affected

by sunlight; rendering mortar are affected by rain and sun or heat and
moisture..

Keywords: Fluidity; water retention; adhesion strength; polymeric additives;
rendering and plastering mortar.
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1. Dat van dé

V6i sw phét trién clia cdng nghiép héa hoc ngay nay, da
xuét hién nhiéu loai phu gia polime c6 tac dung gitr nwéc
vuot trdi hon so véi voi, ddng thei tang cweng dd bam dinh.
Chi véi lidu dung twong d6i nhé cac loai phu gia nay co thé
&nh hwéng Ién dén déng hoc cla qua trinh vat ly, héa ly
clia vira va twong tac giba ching véi nén va moi trudng.
Cac este xenlulo dwgc st dung phd bién nhét trong vira
la Hydroxyetyl Metylcellulose (HEMC) va Hydroxypropyl
Methylcellulose (HPMC) [7,8,10].

Céc nghién ctru cho thay [1,7,8,10], este xenlulo khéng
nhirng lam thay dbi lwgng ding nwéc va tinh chat cdia hén
hop vira trong mét khodng rong ma con &nh hwéng dén cau
trdc va tinh chét cla viva. Ban than cac este xenlulo ngoai
cai thién tinh coéng tac cla vira twoi con lam tang kha nang
bam dinh, tuy nhién tdn tai ca cac hop chat dwoc khuyén
cdo & co chirc nang tét vé ting cudng kha nang bam dinh
clia vat liéu véi nén. Phu gia dang bot géc polime, chang
han nhw Vinyl acetate Ethylene copolime, hoat dong nhw
mot chat két dinh, cho phép cac 16p phu viva dinh bam tbt
hon vao nhiéu loai b& mat nhw bé téng, gach gém ... [9,10]

Tuy nhién, bén canh cac wu diém, cac dang hop chét
gdc polime néi trén c6 nhwoc diém 1a do bén nhiét, bén dm
thap. Nhw vay khi st dung vira xay dwng néi chung va vira
trat hoan thién néi riéng cé mét phu gia trong diéu kién khi
hau néng &m nhuw & nwéc ta, kha nang duy tri hiéu qua lam
viéc clia ching la théng tin cAn lam ré. Mét trong nhirng tinh
nang quan trong cla vira trat 1a do bén bam dinh ctia né trén
vat liéu nén theo thoi gian s& dung. Theo d6 cé thé khao sat
mirc d6 thay ddi cwdrng d6 bam dinh cla vira chiu tac dong
mot cach cwe doan clia khi hau thong qua cac chu ky nhiét,
chu ky 4m va chu ky nhiét - dm.

2. Vat liéu sir dung va phwong phap nghién ctru

Trong nghién ctru da st dung xi mang PCB30 cla Vicem
BUt Son, tinh chat ky thuat thda méan tiéu chuan TCVN 6026:
2009; cat vang c6 md dun do Idn 1.2, khéi lwong thé tich
xbp 1480 kg/m3, thda man yéu cu k§ thuat theo tiéu chudn
TCVN 7570 : 2006; Nuwéc sach thda man yéu cau ky thuat
cho bé tong va vira theo TCVN 4506 : 2012. Phy gia HPMC
va EVA cla hang Sika cung cép c6 tinh chat nhw bang 1.

Cac thi nghiém xac dinh tinh chét cla vira twoi va vira
déng ran dwoc thye hién theo tiéu chudn TCVN 3121: 2003
[3]. Tl phan tich tac dong cua khi hau nwéc ta [2,4] dén
déi twong nghién ctu ciing nhw tham khao tiéu chuan va
nghién ctru khac [6], co th& md phdng tac dong clia khi hau
dén vira bang cac didu kién cwe doan sau: chu ky séc nhiét
(nhiét - kho); chu ky séc &m (ngam nwéc); chu ky sbc nhiét
- &m. Quy trinh thuc hién cac mé phéng khi hau nay duoc
tién hanh nhu sau:
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1. Phu gia Hydroxyl propyl Metyl cellulose (HPMC)

Céng thirc

CgH,0,(0OH),0OCHCOONa

Trang thai

Dang b6t min, mau trang;

Kich thwoc hat: Ion nhat 0,125mm véi ham lwvong <10%

Do am; tinh hoa tan

Khéng I&n hon 8%; dé tan trong nwéc lanh

Do nhot

35000-47000 mPas

Ty khéi

1,08 g/cm?®

2. Phu gia Ethylene Vinyl Acetate copolime (EVA)

Trang thai B6t trdng min
Ham lwong chét ran 98-100%
Ham Iwgng tro 8-12%

Tinh hoa tan Dé tan trong nwéc lanh.
L Ham lwgng | Ham lwgng Lwong . Kha A Khéi
. Ximang | ogivang | HPMC EVA dung Doluu 1 ang gir | KN8NENG |y ong thé
Cap phéi | (XM) theo XM theo XM nwoe | 9619 (O) D grnuoee | ich
kg kg % % lit mm % % kg/m®
M5 230 1480 0 0 368 190 67 73 1890
M7.,5 320 1480 - - 360 185 79 68 2010
MH3-P1 320 1480 0,3 0,9 378 190 96 88 1850

Trén nén bé tong trong diéu kién chuén, Trén nén bé téng sau cac chu ky
véi viva mac nhiét - &m, vé&i viva mac
;‘;3' M5 M7.,5 Sé chu ky / Tudi M5 M7.,5
ngay | Vit | Cuongdd | Vitri |Cuongdo| Mau. ngay Vitri | Cuongdd | Vitri | Cuongdd
pha hdy | kéonhd pha hay | kéo nho phahdy | kéonho | phahly [ kéonho
- MPa - MPa - MPa - Mpa
7 |Thanvea| o5 | ThANVER| 4 417 Than 0,4 Than 0,4
() vira vira
28 | Tiép giap 0,9 Tiép giap 1,2 25/28 Tiép giap 0,6 Tiép giap 0,7

(*) M&u thir 6 vi tri pha hay khéng nhét quan.

a. Séc nhiét (nhiét - kho):

Chuén bj mAu thtr theo TCVN 3121-12: 2003, mau dwoc
bdo dwéng dén 28 ngay. Say tudn hoan mau trong vong
8+0,5h & nhiét dd 70+5°C (nang nhiét do: 5-7°C/h). LAy mau
ra khoi t sy, d& ngudi trong nhiét do phong thi nghiém
2+0,5h va tién hanh cac chu ky tiép theo véi quy trinh nhw
trén.

b. S6¢c Am (ngam nwéc):

Chuan bi mau thir theo TCVN 3121-12: 2003, mau duwoc
bdo dwdng dén 28 ngay. Ngam méau trong nwéc (bé mét
ngap 15-20mm nwéc) 8+0,5h & nhiét d6 27+2°C. V&t mau ra
va dé kho tw nhién trong vong 15-16h trong diéu kién phong
thi nghiém truée khi lap lai cac bwdc nhu trén.

c. Didu kién sbc nhiét - am:

Chun bi mau thr theo TCVN 3121-12; 2003, mau dwoc

bao dwéng trong didu kién chuén 3 ngay (hodc 28 ngay khi
nghién ctru ddng thdi véi cac mau theo a va b)... Sdy tuan
hoan mau 8h & nhiét d6 70+2°C (nang nhiét do: 5-7°C/h).
L&y mau ra khdi ti sy, d& ngudi tw nhién 1h trong phong thi
nghiém; ngam mau trong nwéc (bé méat ngap 20mm nwéc)
14h & nhiét do 27+2°C; v&t mau va dé kho tw nhién 1h trong
phong thi nghiém truéc khi 13p lai chu ky tiép theo.
3. Két qua nghién ctru va luan ban

Thanh phan va tinh chéat cia hdn hop vira véi mac M5 va
M7,5 c6 va khdng cé phu gia dwoc trinh bay trong bang 2.

Tw thwe nghiém cho thay, viéc str dung phu gia da mang
lai hiéu qua tét (tdng kha n&ng gitr d6 lwu doéng, tang kha
nang gi* nwdc 1én dén 90% va mot sb tinh chét khac) trong
viéc nang cao chéat lwong clia hén hop vira.

Pé& danh gia mirc d6 anh hwéng clia mdi trwong nhiét
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Cén bh Cuwéng d6 bam dinh, Rbd, (N/mm?) va ty 1& suy gidm sau cac chu ky nhiét - dm
ap phoi -
So6 chu ky 0 5 10 15 20 25
M7 5 Rbd 1.6 1.2 0.9 0.7 0.6 0.6
' % suy gidm 0 -25 -44 -56 -63 -63
MH3 Rbd 1.7 0.9 0.8 0.7 0.6 0.5
% suy giam 0 -46 -53 -59 -64 -71
MH3.P1 Rbd 2.2 1.5 1.1 1 0.9 0.5
% suy gidm 0 -34 -50 -54 -59 =77

Ghi cht: d4u (-) thé hién sy suy gidm.

&m dén d6 bén bam dinh cua vira (khéng phu gia) trén nén
chudn (bé tong), da tién hanh khao sat v&i viva mac M5 va
M7,5, két qua thi nghiém thé& hién trong bang 3.

Két qua thyc nghiém ciing cho thdy cwdng d6 bam dinh
cla vi¥a trén nén bé téng chiu anh hwéng Ién vao cwéng do
chju nén cuda vira. Khi mac vira theo cwdng do nén tang thi
cwdng dd bam dinh ciing tang dang ké: véi viva trat M5, &
tudi 28 ngay chi dat cwong d6 bam dinh 13 0,9 N/mm?, trong
khi v&i vira trat M7,5 thi gié tri nay dat 1,2 N/mmZ.

S suy gidm cwéng do bam dinh trén nén bé téng sau
chu ky nhiét - &m dwoc thé hién kha rd. Cwéng d6 bam dinh
tudi 28 ngay suy gidm 33% véi M5 va 42% véi M7,5. Két qua
cho thdy, mac theo cwéng dd nén clia vira cang cao thi sy
suy gidm cwéng do bam dinh trong diéu kién nhiét &m cang
manh. Piéu nay cé thé gidi thich nhw sau: I1&p lién két tiép
giap hinh thanh sy dinh bam gitra vira va nén dbi véi viva
M7,5 tét hon M5. Tuy nhién, do viva M7,5 c6 thé tich riéng
phan da xi mang I&n hon vira M5 dan dén hé sb co né thé
tich cla Iep viva M7,5 Ién hon M5. Dwéi tac dung cla cac
chu ky nhiét - &m, 16p vira M7,5 c6 sw co dén nhiéu hon, gay
ra bién ddi ndi (rng suat I&n hon, dan dén sw suy giam cwdng
d6 bam dinh manh hon so vé&i vira mac M5.

Dé& danh gia tac dong ctia didu kién nhiét va dm dén hiéu
qua lam viéc cla vira c6 phu gia, khao sat d5 bén bam dinh
trén nén gach dat sét nung da dugc tién hanh véi viva dbi
chirng (M7.5,) vira str dung 0.3% phu gia HPMC (MH3), vira
st dung phu gia t& hop HPMC va EVA (MH3-P1). Két qua thi
nghiém dwoc trinh bay trong bang 4.

Hinh 1 va hinh 2 thé hién trwc quan két qua thi nghiém
bam dinh clia cac mau vi¥a sau cac chu ky nhiét am.

Két qua thi nghiém cho thay duai tac dong clia cac chu

ky nhiét &m, cwéng d6 bam dinh cla tat ca cac mau viva
d&u b suy gidm dang k& nhét la trong cac chu ky dau (tiv
26% dén 47%). Viéc str dung phu gia HPMC va EVA da lam
tang cwéong d6 bam dinh so véi mau ddi chirng M7,5 méc du
cwdng d6 nén cla cac mau ME3 (7.9 MPa) va ME3-P1 (7.6
MPa) thap hon so v&i mau dbi chirng (9.8 MPa). Sau khoang
15 chu ky, sw suy gidm bam dinh cham hon giai doan dau
tac dong.

Nhin chung cac mau st dung phu gia bi suy gidam cuwdng
d6 bam dinh nhiéu hon so v&i mau d6i chirng, ty 1é suy giam
nhiéu nhét thuéc vé mau dung HPMC. Tuy vay, do cudng do
bam dinh ban dau cao hon khi cé mat phu gia nén sau 20 -
25 chu ky séc nhiét am, cwdng dd bam dinh ctia cac mau nay
van gan twong dwong hodc cao hon so véi mau khéng phu
gia. Hién twong nay co thé 1a do ban chat kém bén nhiét cta
phu gia gbc hitu co HPMC va EVA.

T két quéd nghién ctu thuc nghiém, c6 thé nhan dinh
réng, viéc st dung HPMC va EVA cé tac dung khéng chi
lam tbt hon céc tinh chét thi cong ctia vira ma con cai thién
cwong dd bam dinh véi nén, tuy nhién hiéu qua con phu
thuéc vao mirc do tac dong cua khi hau. St dung HPMC va
EVA cho két cAu trong nha hay cé mai che sé phat huy dwoc
tac dung cla phu gia. Hiéu qué cia HPMC va EVA sé kém
di v&i két cAu st dung vira chiu tac déng tryc tiép cla bl
xa mat tréi va muwa gid, vi du nhw trdn mai hay twéng nha
hwéng chinh Tay, chinh Déng khéng dwoc che chén...

V&i khi hau nhiét d6i dm & nwédce ta ciing nhw vi tri twong
dbi chia két ciu hay cong trinh khién vira c6 thé chiu cac tac
déng truc tiép khac nhau ctia méi trweng khi hau. D& lam rd
rng xtr bam dinh cla viva trat trong cac didu kién khac nhau
ctia khi hau cyc doan sau sb chu ky tac dong nhét dinh, da
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Sw suy gidm cwéng dd bam dinh sau 25 chu ky trong cac ché do
Cép phéi Ché db Tiéu chuan Chu ky Chu ky Chu ky
i (28 ngay) Ngém nuéc Nhiét - khé Nhiét - &m
N/mm? 1.6 1.0 0.8 0.6
M7.,5 —
% suy giam 0.0 -38.8 -50.0 -62
N/mm? 1.7 1.3 0.6 0.5
MH3 —
% suy giam 0.0 -23.7 -64.2 -69
N/mm? 2.2 1.1 0.5 0.5
MH3-P1 —
% suy giam 0.0 -50 =77 -77

tién hanh khéo sat cwdng dd bam dinh ctia cac mau vira trat
trén nén gach dé sau 25 chu ky v&i cac ché do khi hau cuc
doan khac nhau, thé hién trén bang 5 va cac hinh 3 va hinh 4.

Két qua nghién clru anh huéng cta cac diéu kién khac
nhau dén cwdng d6 bam dinh cta viva sau 25 chu ky thi
nghiém cho thay:

Sau 25 chu ky tac déng, cwong d6 bam dinh clia cac
mau viva déu gidm kha nhiéu so v&i cwong d6 bam dinh
chudn (28 ngay) mac du mau tht luc d6 twong (rng véi tudi
53 ngay; trong cac diéu kién méi treong thi ché do nhiét - &m
c6 tac ddng manh nhét, ké tiép la ché d6 nhiét - kho va cubi
cling 1a ché d6 ngam nwéc, dén sw suy gidm cwdng d6 bam
dinh cda vira, hay néi cach khac diéu kién dé &m cao it anh
hwéng dén sw suy gidm kha nang bam dinh hon so véi diéu
kién 130 héa nhiét va diéu kién nhiét - &m. Didu nay co thé
do phu gia HPMC va EVA c¢6 kha néng hap phu nuéc tt va
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Postbuckling behavior of functionally graded sandwich
shallow spherical shells

Ung x{r sau vong clia cac vo cau thoai sandwich lam tir vét liéu cd ca tinh bién doi

Tom tat

Bai bao gidi thiéu mét cach tiép can
giai tich dé nghién citu ing X sau vong
cta cac vé cau thoai sandwich véi cac
16p mat lam tii vat liéu co tinh bién
ddi, tua trén nén dan hoi va chiu ap luc
ngoai phan bé déu. Cac tinh chat vat
liéu ciia cac I6p mat dugc bién doi qua
chiéu day theo quy luat ham liiy thira
dudi dang cac ty 1é thé tich ciia cac vat
liéu thanh phan. Cac phuang trinh co
ban dugc thiét 1ap dua trén ly thuyét vo
bién dang truot bac nhat c6 ké dén tinh
phi tuyén hinh hoc va nén dan héi loai
Pasternak. Nghiém xap xi duoc chon dé
théa man diéu kién bién ngam cing va
phuang phap Galerkin dugc ap dung
dé dan ra cac biéu thic hién cta lién hé
tai-dé vong va tir bidu thiic nay ing xi
sau vong ciia vé dugc phan tich

Tur khéa: V6 cdu thodi, Cdu tric sandwich,
Neén dan hoi, Ung xii sau vong

Abstract

This paper presents an analytical approach
to investigate the postbuckling behavior of
Sandwich Shallow Spherical Shell (SSSS)
with functionally graded face sheets resting
on elastic foundations and subjected to
uniform external pressure. Effective material
properties of face sheets are graded in

the thickness direction according to a
simple power law distribution in terms of
volume fractions of constituents. Governing
equations are based on first order shear
deformation shell theory taking into account
geometrical nonlinearity and Pasternak
elastic foundations. Approximate solutions
are assumed to satisfy immovably clamped
boundary condition and Galerkin method

is applied to derive explicit expressions of
load-deflection relation from which the
postbuckling behavior the shells is analyzed.

Keywords: Shallow spherical shell, Sandwich
structures, Postbuckling behavior.

TS. Hoang Vin Tung
Faculty of Civil Engineering
Hanoi Architectural University
Email: inter0105@gmail.com

Hoang Van Tung

1. Introduction

Sandwich-type structures exhibit a number of exceptional features such as
increased bending stiffness with little resultant weight penalty, excellent thermal and
sound insulation, and extended operational life. Due to these outstanding properties,
the sandwich-type constructions play a great role as major portions in the construction
of advanced supersonic and hypersonic space vehicles [1]. The sandwich structures
are also used widely in building constructions and shipbuilding industry. Nonlinear
response and postbuckling of anisotropic and laminated flat and curved sandwich
panels have received researching interest in past years [2]. Functionally Graded
Material (FGM) is advanced composite material with many excellent characters. The
effective properties of the FGM are varied smoothly and continuously across the
thickness direction of the structures. Thus, FGM can avoid huge stress concentration
and interface problems of conventional laminated composites. The nonlinear response
and postbuckling of FGM sandwich plates and shells are important problems and
should be addressed. Linear buckling behaviors of FGM sandwich plates under
compressive and thermal loads have been investigated by Zenkour [3] and Zenkour
and Sobhy [4] using an analytical method. Shen and Li [5] employed a semi-analytical
approach based on a two-step perturbation technique to deal with the postbuckling
behavior of FGM sandwich plates under mechanical and thermomechanical loads.
Tung [6] investigated the thermal and thermomechanical postbuckling behavior of
FGM sandwich plates making use of Galerkin method and an iteration algorithm.
Structural elements in the form of spherical shells are widely used in engineering
structures. Tung [7] analyzed the nonlinear response of FGM spherical shells under
uniform external pressure in thermal environments taking into account temperature
dependence of material properties. Recently, Tung [8] presented an analytical study on
the nonlinear stability of FGM shallow spherical shells subjected to external pressure
with tangential edge constraints.

This paper extends the previous works [7,9] to investigate the postbuckling
behavior of FGM sandwich shallow spherical shells resting on elastic foundations and
subjected to uniform external pressure. Analytical solutions are assumed and Galerkin
method is applied to obtain explicit expression of load-deflection relation from which
the nonlinear stability of the shells are analyzed.

2. Sandwich Shallow Spherical Shell (SSSS) on an elastic foundation

Consider a FGM SSSS of radius of curvature R, base radius q, total thickness 4
and rise of shell H. The shell is immovably clamped at boundary edge and rested on
a Pasternak elastic foundation as shown in Fig. 1. The SSSS is constructed from two
functionally graded material (FGM) face sheets (i.e. skins) separated by a thicker core
layer made of metal material.

Fig. 1. Geometry and coordinate system of a FGM SSSS on an elastic
foundation.
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It is assumed that core and face layers are perfectly
bonded and the thickness of each face sheet is . The top
skin varies from a ceramic-rich surface ( ) to a metal-rich
interface, whereas the bottom skin is graded from a metal-
rich interface to ceramic-rich surface ( ). Such a configuration
of FGM sandwich shell is mid-plane symmetric and the
volume fraction of the metal constituent is obtained by power
law distribution as

z—h

Vm(z):[hl_];] Ze[hoahl] top skin

0

)

V (z)=1 ’ zelh,h,]

core layer )

z—h

3
h

J Ze[hZ’h3] bottom skin

Herein hy=-h/2, h;=-h/2+h;, h;=h/2 and n=0 is volume
fraction index. Volume fraction of ceramic constituent is
defined as V. (z)=1-V,(z). Effective modulus of elasticity of
the FGM SSSS is determined by linear rule of mixture as

E@2)=E,V,(D+EV.(2)=E +E,V,(2)

mc- m

Vm(Z)=[

2 I

)

where E, .=E.-E. and E,,, E, are elastic moduli of metal
and ceramic constituents, respectively. Poisson ratio s
assumed to be a constant in the present study. The FGM
SSSS is rested on an elastic foundation and shell-foundation
interaction is represented by Pasternak model as

=kw—k,Aw

qf 1 2 (3)

where A =0/ ox* +0° /(3y2 is Laplace’s operator, w is
deflection of shell; k, is modulus of Winkler foundation, k; is
stiffness of shear layer of Pasternak foundation model.

3. Formulations

The first order shear deformation shell theory (FSDT)
is used to formulate for the present study. The FGM SSSS
is assumed to be under axisymmetric deformation and
displacement components #,v,w in @,0,z directions,
respectively, at a distance z from the middle surface are
represented as [7]
u(r,z)=ur)+zy(r), v(r,z)=0, w(r,z)=w(r) (4)

in which » = Rsingo , U is displacement in the meridional
direction at the middle surface, w is the deflection of the shell,
and y is the rotation of a normal to the middle surface. Due
to shallowness of the shell, it is approximately assumed that
cosp=1, Rdp=dr and R=a’/(2H). The non-zero
strain components are

gr :grO +ZZr , 8&9 :890 +Zl49, grz :W+W,r (5)

where (), =d()/dr, and the strains at the middle
surface &,,,&,, and curvatures y,, ¥, are related to the
displacements and rotation in the form

Eo=u,—~W/R+W./2 g, =u/r-w/R

Y=V, Xg=vWlIr, )
Based on Hooke law, stress-strain relations are
E(z E(z
0, = @ (¢ vve,) o=LD (e, 1ve)
-V -V

) )

E
O-VZ = 2(1 )grz
+Vv
- (7)
The force and moment resultants are expressed in terms
of the stress components
h/2

(N,,N,)= I (0,,0,)z

—h/2

h/2 h/2
(M.M,)= [ (0,.0,)edz O, =K, [ o.d
—h/2 , —h/2 (8)

where is shear correction coefficient. Introduction of Egs.
(7) into Egs. (8) gives the expressions of force and moment
resultants as

E . E E E
[Ner] :[1_—22](‘%0 +V590)+@(Zr +VZ€)
E.E E.E
o, =B ey BB
—v 1—-v ,
£2~ l(Slﬂ

A o

hi2
where [El,Ez,E3]= J E(z)[l,z,zz}dz
—h/2
The nonlinear equilibrium equations of a FGM SSSS
resting on an elastic foundation based on the FSDT are [7,8]

(rNr) -N,=0 (er) -M,-rQ =0

ST ST

(10)

r
(”Qr),. +—(N,, +N9)+(rN,w’r) +r(P—qf) =0
" R " ' (11)
where is external pressure uniformly distributed on the
outer surface of shell.

The FGM SSSS is assumed to be clamped and immovable
in the meridional direction at the boundary edge, and under
axisymmetric deformation. The symmetry condition at the
center and boundary conditions at are expressed as [6,7]

v=0atr=0; w=0,y=0,u=0atr=a. (12)
To satisfy conditions (12), the following approximate
solutions are assumed [7,9]

ria—r raz—rz
_gran @ =r)
a , a
(=)
w=w+—7L
a (13)

where are coefficients to be determined, is the deflection
amplitude. Now, solutions (13) are substituted into Egs. (11)
and Galerkin method is applied for the resulting equations

ILlr(a—r)dr =0 J.Lzr(az -r)dr=0

0 0 ,
IL3(a2 - dr=0

0 (14)
where L,,L,,L, are the resulting expressions obtained
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Fig. 2. Effects of volume fraction index on the
postbuckling of the SSSSs.
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Fig. 4. Effects of the H/a ratio on the postbuckling of
the SSSSs.

by substituting (13) into the left sides of Egs. (11), respectively.
Egs. (14) are system of nonlinear algebra equations in term
of U, ¥, W. Next, eliminating U and ¥ from these equations
yields the following nonlinear relation of external pressure P
and deflection amplitude W as
— —2 —3
P:e31V_V+e32W +e, W (15)
where W =W /h and coefficients e,,,e,,,e,; can be
found in the work [7].

4. Results and discussion

This section presents numerical results for FGM SSSS
made of aluminum (metal) and alumina (ceramic) with the
following properties £, =70 GPaand £, =380 GPa, and
Poisson ratio v =0.3 for both constituents. Reliability of
proposed approach has been verified in the previous work
[7].

Fig. 2 examines the effects of volume fraction index
n(=0 ,1,3 and 10) on the postbuckling of FGM SSSSs
without foundation interaction. It is evident that FGM SSSSs
exhibit extreme-type buckling behavior and an unstable
postbuckling response with relatively intense snap-through

Fig. 3. Effects of the h¢/h ratio on the postbuckling of
the SSSSs.

60
50}
40}
s 1: (K. K.) = (0,0
€ 0 (K, K,) = (0,0)
N 2: (K, K,) = (50,0)
o0l 3 (K, K,) = (80,0)
4: (K, K,) = (60,5)
10}
n =2, alh = 20, H/a = 0.175, h/h = 0.2
% 1 3 !

2
W/h
Fig. 5. Effects of elastic foundations on the
postbuckling of the SSSSs.

phenomenon. Specifically, buckling loads, load-deflection
curves and intensity of snap-though instability (measured by
difference between upper and lower pressures at limit points)
are all increased. Next, the effects of face sheet thickness
h-to-total thickness h ratio (h4/h=0.1, 0.15, 0.2 and 0.25) on
the postbuckling of FGM SSSSs are shown in Fig. 3. As can
be seen, buckling loads and postbuckling strength of FGM
SSSSs are remarkably improved when the thickness of FGM
face sheet is increased.

The effects of rise-to-base radius H/a ratio and non-
dimensional stiffness of elastic foundations K;, K, on
the postbuckling behavior of FGM SSSSs subjected
to uniform external pressure are considered in figures
4 and 5, herein K, =12(1-v*)a'k, / Eh’ and
K, =12(1-v*)a’k, | E\h’.

Fig. 4 indicates that H/a ratio has very sensitive influences
on the nonlinear response of FGM SSSSs. Specifically,
external pressure-deflection curves are pronouncedly
enhanced as H/a ratio is increased. However, this increase
in (limit-type) buckling loads is accompanied by a severe
snap-through instability in postbuckling region. Finally,

(xem tiép trang 26)
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Tinh 6n dinh c6t c6 dé cling tiét dién thay doi
bang phuong phap sai phan hiiu han

Column stability analysis with variation cross section using finite difference method

Tom tat

Bai bao trinh bay cach ap dung phuaeng
phap sai phan hitu han @& tinh én dinh
cho cdt ¢6 dd ciing tiét dién thay doi
theo quy ludt bat ky véi cac diéu kién
bién khac nhau. Viéc giai cac phuong
trinh vi phan dugc thay thé bang hé
phuang trinh dai s6 xac dinh cac thong
s tinh &n dinh cho cdt. Tir do, thiét 1ap
trinh tu tinh toan bang phan mém lap
trinh Mathcad cho bai toan én dinh cot
¢6 d6 ciing tiét dién thay doi theo quy
luat bat ky.

Tur khéa: (6t ¢d dd cing tiét dién thay doi, on
dinh cdt, phuong phdp sai phdn hitu han, tdi
trong tdi han

Abstract

This paper presents the application of

finite difference method to calculate
maximum buckling load of columns

with random variation cross section and
different boundary conditions. Solving

of differential equation was replaced by
solving of algebraic equations system that
determines the parameters to calculate the
maximum buckling load of columns. Thereof,
establishing the calculation procedure by
Mathcad programming software for stability
problem of column with random variation
cross section.

Keywords: column with variation cross
section, stability of column, finite difference
method, maximum buckling load
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1. Dt van dé

Trong céc cdng trinh xay dwng dan dung va cong nghiép, cot la ciu kién chiu lwc
co ban. Viéc tinh toan kha néng chiu lyc ctia cdt phai ddm béo ba yéu ciu vé do bén,
dod cirng va dod 6n dinh. Co nhiéu trwdng hop két cAu thda man diéu kién vé bén va
ctvng nhwng van khéng thé st dung dwoc do khdng ddm bao vé diéu kién &n dinh.
Hinh dang va kich thwéc mat cat ngang cta cft dwgc Iywa chon phu thudc vao so do
lam viéc va hinh thirc tac dung cla tai trong. Trong phan 16n cac két ciu xay dung
kich thwéc mat cat ngang duwoc lwa chon la khéng dbi tai mdi doan cot. Tuy nhién,
trong mot sé trwéng hop do yéu cau vé kién tric hodc dic trwng tac dung cla tai
trong ciing nhw do yéu ciu vé tinh kinh t&, nguwdi ta st dung cot cé kich thwéc mat cat
ngang thay ddi theo quy luat nhat dinh nao dé. Bai toan 6n dinh clia cot co tiét dién
thay dbi da dwoc dé cap trong cac tai liéu clia co hoc cdng trinh cho mét sé trwéng
hop don gian nhu: c6t ¢ chidu cao hodc bé rong thay di theo quy luat bac nhét; cot
c6 d6 cirng tiét dién thay dbi theo tirng doan nhét dinh. Cac dwéng 16i giai bai toan
nay duwoc xay dwng trén co s& phwong phap giai tich cé thé cho 16i giai chinh xac
trong truo’ng hop don gian Déi v&i cac bai toan phuc tap nhw cot d6 cirng tiét dién
thay déi theo quy luat bat ky va co diéu kién bién bat ky thi viéc st dung phwong phap
gidi tich gap phal cac kho khan vé& mat toan hoc. Hlen nay, cac phan mém (ng dung
phwong phap phan tir hitu han da cho phép tinh 6n dinh cot cé dd cirng tiét dién thay
ddi, nhwng chi pht hop khi dé cirng tiét dién thay déi theo mét quy luat don gién va sé
kho ap dung néu do cirng tiét dién thay dbi theo mot ham béat ky. Vé&i sw phat trién cua
cong nghé thong tin va cac cong cu Iap trinh cac bai toan phtre tap cd thé giai quyet
dwoc béng cach ap dung céac phuwong phap sb. Mot trong nhirng phwong phap sé cé
thé &p dung va giai quyét duoc twong déi triét d& van dé& nghién clru dat ra la phwong
phap sai phan hiru han. Bai bao trinh bay cach 4p dung phwong phap sai phan hiu
han trong viéc thiét lap dwéng 16i tinh &n dinh cot co tiét dién thay ddi theo quy luat bt
ky. Tr d6 dwa ra thuat toan giai st dung phdn mém |ap trinh MathCad.

2. Thiét lap dwong 16i tinh 6n dinh cta cét cé do cirng tiét dién thay déi bang
phwong phap sai phan hiru han

2.1. Phuong phép sai phén hitu han trong tinh toén 6n dinh cta cot cé tiét dién thay
doi

Theo [4] viéc &p dung phuwong phap sai phan hivu han giai bai toan &n dinh cot
dwoc trién khai theo trinh tw sau:

- Lap phwong trinh vi phan dwéng bién dang cia hé & trang thai Iéch khéi trang
thai ban dau;

- Gia thiét chuyén vi tai mot s diém chia cla hé & trang thai can bang léch. Thay
phwong trinh vi phan bang cac phwong trinh sai phan twong (ng tai mdi diém chia
nhan dwoc hé phwong trinh dai s6 thuan nhét véi &n 1a cac chuyén vi yi cGa thanh (la
chuyén vi tai diém chia thi i);

- Thiét l1ap phwong trinh én dinh: Cho dinh thirc cGia hé phuong trinh dai s bang
khoéng;

- Giai phwong trinh &n dinh d& tim cac lwc t&i han.

St dung phuong phép sai phan hitu han, chia thanh thanh n khoang thi sb an sb
Vi bang (n+1) bao gom Yor Y1s -+ Yo con sb phwong trinh sai phan chi cé (n-1). Do dd,
dé giai bai toan ta can bd sung thém 2 phuwong trinh didu kién bién.

Dé téng d6 chinh xac cla phwong phap ta cé thé van dung sai phan bac cao hodc
tang sé lwong doan chia.

Xét mét thanh chiju lwe nén doc truc, cé dé crng thay dbi doc theo chiéu dai thanh
theo quy luat J,(x)=Jo.f(x). Thanh mét dau lién két ngam clrng va mot dau lién két
ngam trwot nhw thé hién trén hinh 1.

S dung phwong phap lwc dé giai bai toan, loai bo lién két trén dau thanh va thay
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thé bang cac phan lyc twong &ng 1a Ry va M,
Phwong trinh vi phan dwéng dan hdi cha thanh tai thoi
diém thanh bj méat &n dinh dwoc viét dwéi dang sau:

EJzy” ='Mo 'ROX'Pthy (1)
Chia Iwgi sai phan v&i bwdc sai phan la . Thay dao ham

trong biéu thirc trén bang bidu thirc sai phan hiru han tai

diém chia tht i, cong thire (1) dworc viét lai dwdi dang sau:

2
EJof Ah Yi =My -RoX; -Pyy;

(2)
Bién dbi bidu thirc (2), ta c6
-By;+Rgi+M;=0,i=0,1,2,....n (3)
Trong do6:
- R ~ M _ th 2
R :_Oh3 M =_Oh2 h
° EJ, ° EJ, . p= EJ,

Dé tinh gia tri cta luc t¢i han Py, khi thanh bi méat 6n dinh
ta cAn xac dinh gia tri ca tham sé B théa man phwong trinh
(3). Ttr @6, gia tri lwc t&i han Py, dwgrc xac dinh tr cong thirc:

EJ EJ
Pth = ﬂ 20 = ﬂ 20 n2
h ' (@)
Khai trién v&i sai phan bac hai A, phwong trinh (3) c6 thé
dwoc viét nhu sau:

fyi +(-2f +b)y, +fy,., +R, xi+M, =0

i=0,1,2,....,n (5)

Trén co s& cua phuwong trinh (5) thu dwgc mot hé phwong
trinh dai sb thuan nhéat déi véi an s6 1a cac chuyén viy; va cac
phan lyc chwa biét R, va M,.

Dé& hé phuong trinh dai s6 thudn nhét (5) c6 nghiém khac
khéng (nghiém khac nghiém tdm thwong), dinh thire cia cac
hé sb ctia phwong trinh phai bang 0. Lan luot cho i nhan cac
gia tritlr 0, 1, 2, ...n, thu dwoc dinh thirc hé sé ctia phuong
trinh cho trwdng hop thanh dau ngam cteng, dau ngam truot
nhw sau:

2f, 0 : 0 0 1
2f+8 0o . 0 1 1
f, 2L+ f, 0 0 2 1
0 f. 0 3 1
d(B)= ’
0 ) 0 f, f,+8 f, n-2 1
0 0 . 0 fq+f n-1 1
0 0 . 0 2f, n 1 ©)

Khi xay dwng cac hé phuo*ng trinh (5) st dung cac diém
biény_,va Y1 va ké t&i didu kién bién y,=y,=0, y',=y’,=0. Hai
didu kién cudi la cac phwong trinh y.4=yy, Yo = Yo-1- Cac dau
cha&m trong dinh thirc trén thé hién cac thanh phan triung lap
theo dwdng chéo f, -2f+B f; hodc cac sb khong & bén trai va
bén phadi dwong chéo.

Khai trién dinh thirc ta thu dwoc mét da thire bac (n-1)
dbi voi tham sb B. Tl viéc tim gia tri nhé nhat cda nghiém
phuwong trinh dang da thirc sé xac dinh dwoc gia tri cla lwc
t&i han (theo cong thirc (4), la gia tri cla lwe khi hé bat dau
mét 6n dinh.

Thyc hién twong tw nhw trén voi cac diéu kién lién két
khac nhau thi dinh thirc (6) s& c6 mot sb thay ddi, cu thé la:

P
P,
|
)
N s
i il
!
.
LA " '1\ !
& \.,'

« Thanh c6 lién két 14 dau ngam dau khép

Trong tredng hop nay My=0 va trong dinh thtrc (6) bé di
hang dau tién va cot cudi cling (cot cé cac gia tri la don vi),
lic nay dinh thirc d(B) c6 dang sau:

2f+8 0o . . 0
f, 2+ f, 0 . 0 2
0 f. . . . 0 3
d(b) = ’
0 . 0 f, -2f,+8 f, n-2
0 0 . 0 2f+f n-1
0 0 0 2f, n

(7)
« Thanh ¢4 lién két hai ddu 1a khép
Luc nay cac phan lwc M, va R, déu béng 0. Trong dinh
thec bd di hang dau tién va hang cubi cung va 2 cot cudi
cung. Binh thirc d(B) c6 dang sau:

26+ f, 0 . . 0
f, 26+ f, 0 . 0
f. . .
d(b) = 0 3 0
0 . 0 fn-2 '2fn-2 + /8 fn-2
0 o . . 0 2f,+p

(8)
« Thanh c6 lién két d4u ngam, dau tw do
Truwdng hop nay dinh thire d(B) bd di hang dau tién va 2
c6t ngoai cling, con hai hang cudi cling dwoc thay thé béng
2 hang sau:
0...0f, 26,+8 f

n-1
0...0 0 2f -2+p

Nhw vay, véi thanh dadu ngam dau tw do dinh thire d(B)
c6 dang sau:

£, 0 . . 0 1
26+ f, 0 . 0 2
.. . 0 3
d(b)=
0 fn-2 'an-Z + ﬂ fn-2 n-2
0 . . fn-1 _2fn-1 + ﬂ fn-1
o . . 0 2, 2 +p

9)
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Buwéc 5: Gidi phwong trinh dn dinh chira
tham sb B: |d(B)| =0

Buwé&ce 6: Xac dinh gia tri lwc t&i han khi hé
bi mét n dinh:
EJ EJ
D20 =ﬂ I2O n2

b) So’ db khéi bai toan

Trén co sé trinh tw giai bai toan, thiét 1ap
so d6 khdi nhw hinh 2.

2.2. Thiét Iap trinh tw gidi bai toén va so db khéi cta bai
toan

Trén co s& phwong phap gidi bai toan 6n dinh cot ¢
tiét dién thay déi dwoc trinh bay tai muc 2.1, tac gid da viét
chwong trinh tinh &n dinh cot c6 tiét dién thay ddi bing phan
mém lap trinh MathCad [1]. So db khéi va thuat toan giai
dwoec trinh bay chi tiét nhw sau:

a) Trinh ty giai bai toan

Budc 1: Khai bao cac thong sb ban dau va chia ludi sai
phan: Chiéu dai cot: | (m); sb doan chia: n; Iwdi sai phan:
A=l/n; Thong sé vat liéu: Mdédun dan hdi vat liéu E; do ciing
tiét dién ban dau |, ; Ham sb thé hién sy thay di ctia 6 clirng
tiét dién f(x): EI(x)=El,.f(x)

Budc 2: V& db thi ham sbé thé hién sy thay ddi d6 clrng
tiét dién

Buwac 3: Thiét lap ma tran hé sb clia phwong trinh dwéng
dan héi [Q;]

Budc 4: Thiét |1ap ma tran chira tham sé B: [d(B)]

3. Vi du tinh toan
St dung chwong trinh tinh &n dinh cot cé
tiét dién thay ddi bang phwong phép sai phan
hiru han thiét 1ap & trén, tac gid da thuc hién
viéc tinh lwc t&i han cho cot co tiét dién thay
ddi theo quy luat bat ky véi cac didu kién bién
khac nhau (§4u ngam dau khép, 2 dau khop,
dau ngam dau tw do), trién khai cu thé trong
[1]. Trong gi6i han bai bao nay tac gia trinh bay két qua tinh
cho mét vi du cu thé:

Tinh &n dinh cho cot ddu ngam diu khép, co chidu dai
I=6m, médun dan hoi vat liéu E=2.10°KPa; do ctrng tiét dién
ban dau ,=0.85m*, ham sb thé hién sw thay dbi do cirng tiét
dién f(x)=4~z|~2(l-z)

Thuc hién giai bai toan bang phwong phap sai phan hiru
han v&i buéc sai phan khac nhau [1] va kiém nghiém bang
phwong phap Bubnov-Galerkin [2] ta thu dwoc gia tri tai
trong t&i han nhw trong bang 1.

Cac két qua tinh toan thé hién trong bang 1 cho thay gia
tri tai trong t&i han tinh theo 2 phwong phap cé sw sai khac
khong dang k&. Tuy nhién, st dung phwong phap do tac gia
d& xuét don gidn va hiéu qua hon trong trudng hop tiét dién
c6t thay dbi theo mot ham sé bat ky. Bwéc sai phan cang nhé
két qua cang chinh xac so v&i phwong phap gidi tich hodc
cac phwong phap phd bién khac.

o Phwong phap Phwong phap sai phan hiru han
Gia tri \
Bubnov-Galerkin N=4 N=8 N=16 N=20 N=30
Py, kKN 3.778x10* 3.862x10* 3.822x10* 3.788x10* 3.784x10* 3.778x10*
A, % 2.176% 1.15% 0.264% 0.16% 0%
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4. Két luan

Phuwong phép sai phan hivu han ap dung dé tinh 6n dinh
cot ¢ tiét dién thay ddi cho phép thuwc hién dugc véi cac ham
sb thay ddi tiét dién theo quy luat bat ky ma khéng gép tré
ngai v& mét toan hoc do c6 thé ap dung phan mém lap trinh
Mathcad d& giai bai toan. Trén co s& ly thuyét trinh bay, tac
gia da thiét 1ap trinh tw gidi bai toan &n dinh cot cé tiét dién
thay déi bang phan mém lap trinh Mathcad, trong néi dung
bai bao trinh bay két qua mot vi du cu thé dé kiém nghiém
phwong phap tinh. /.
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Postbuckling behavior of functionally graded sandwich...

Fig. 5 gives the postbuckling behavior of FGM SSSSs with
various values of non-dimensional foundation stiffness K,
Ks. It is obvious that elastic foundations have very beneficial
influences on the load carrying capability of FGM SSSSs
under uniform external pressure. On the one hand, the
extreme-type buckling pressures and load-deflection curves
are considerably enhanced as the stiffness parameters of
foundations, especially Pasternak type foundations, are
increased. On the other hand, the severity of snap-through
instability is decreased, that is, the difference between
upper and lower point pressures is reduced because of the
presence of elastic foundations.

5. Concluding remarks

The postbuckling behavior of sandwich shallow spherical
shells (SSSS) constructed from two functionally graded
material (FGM) face sheets and thicker metal core layer,
rested on elastic foundations and subjected to uniform
external pressure has been investigated. Governing
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equations are based on the first order shear deformation
shell theory taking geometrical nonlinearity and Pasternak
type foundation interaction into consideration. Approximate
analytical solutions are assumed to satisfy immovably
clamped boundary condition and Galerkin procedure is
applied to derive explicit expression of nonlinear load-
deflection relation from which the nonlinear stability of FGM
SSSSs is analyzed. The results show that pressure-loaded
FGM SSSS exhibit an extreme type buckling response and
an unstable postbuckling behavior with a relatively intense
snap-through phenomenon. The study also reveals that
increase in the volume fraction index, thickness of face
sheets and the rise of spherical shell lead to an increase in
buckling loads, load-deflection curves and severity of snap-
through instability. In addition, the load carrying capacity is
enhanced and the postbuckling behavior of pressure-loaded
FGM SSSSs is more stable due to the support of elastic
foundations, especially Pasternak type elastic foundations./.
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Khao sat diéu kién bén vé ting suat phap
so v@i diéu kién d6 vong ctia san thép

Investigation on the normal stress strength versus ultimate deflection in steel deck

Tom tat

Trong thiét ké san thép, thong thudng
sé chon s¢ b san theo diéu kién vé do
vong gidi han, sau d6 kiém tra lai cac
diéu kién bén vé {ing suat phap. Bai bao
khdo sat vé mat ly thuyét anh huéng
cta diéu kién bén vé ling suat phap
trong san thép so véi d6 vong va chiing
minh rang trong thuc té thi phuong
phap nay la hop ly trong cac truong hop
tai trong thong thuong khong qua Ion,
tuy nhién bai bao chi ra rang véi tai
trong qua Idn thi phueng phap nay la
khong hap ly.

Tirkhoa: thiét ké san thép, san thép mot
phuong, phi tuyén hinh hoc,, ting sudt phdp
trong san thép, cuong do bén vé iing sudt phdp
trong san thép

Abstract

In steel deck design, practically to select

the steel deck thickness by the ultimate
deflection, then review the normal stress
strength condition. This paper investigates
theoretically the effect of normal stress
strength in the steel decks against deflection
and demonstrates that in practice this
method is reasonable in mostly load cases
not extreme large, but when the load is
extreme large, this method is unreasonable.

Keywords: steel deck design, one-way steel
deck, geometric nonlinear, normal stress in
steel deck, normal stress strength in steel deck
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1. Thiét lap phwong trinh mé men uén trong san thép

San thép la mot trong cac cAu kién co ban thuwong gap trong két ciu thép. San
thép thong thudng lam viéc theo 1 phuong, do d6 cé thé cat 1 dai ban ra dé tinh, theo
[2],[5] c6 thé coi san nhw mdt dAm c6 médun dan hdi qui déi E1:

E

E =
! 1-02

(1-1)

Trong dé E — md dun dan hdi, v - hé sb poat xéng cla thép.

Thong thwong chiéu day san thép rat mong so voi nhip do d6 khac véi dam, san
thép can phai ké dén anh hwéng clia do véng téi lwe kéo trong san dé tiét kiém va sat
thwc té khi tinh toan. Tir d6, c6 thé thiét lap dwoc hé cong thirc tinh toan cho san thép.

Gia thiét d6 véng 1a nhd, phuong trinh vi phan dam chiu udn theo strc bén vat liéu:

—M(z)
H(Z)
EJ (1-2)
twr do ta co
M(z)=-EJy"(z) (1-3)

Mét khac, mémen M(z) bidng mémen clia dam don gidn khong k& dén lyc kéo
(Mgy(2)) trtr di mébmen do lwc k,éo gay ra: M(z)=M,(z)-Hy(z), thay vao phwong trinh trén
dwoc phuwong trinh vi phéan cap 2:

My(z)-Hy(z)=-E\Jy"(z)
Hay viét lai:
" —M,(2)
y'(2)— —y( )= EOJ
(1-4)

Co thé giai trwc tiép phucvng trinh vi phan(1-4) béng ly thuyét phwong trinh vi phan,
tuy nhién c6 thé& giai gan ding bdng cach gid st hinh dang clia ham dé vong, sau
do thay vao phwong trinh vi phan trén dé tim cac théng sb (cach lam nay khién cho
nghiém tim dwoc don gian, dé& dung trong khi sai sb khéng cao va duoc str dung phd
bién [3], [4]). Gia thiét ham y(z) c6 dang sau:

9(z) = A.sin =
! (1-5)
Trong dé A la d6 véng I&n nhat.

Goi do véng ban dau (chwa ké dén anh hwéng cla lwc kéo) ctia dAm don gian la
Ao, dét Yo béng:

Yo(2) =4, sin%

(1-6)
Trong dd, A, duoc tinh theo cong thirc dd véng clia ddm don gian:
5 ql4
0=
384 E,J (1-7)

Theo(1-3) My(z)=-E,Jy0"(z), thay gié tri nay va (1-5),(1-6),(1-14) vao phuong trinh
vi phan (1-4) & trén co:
2 2
EJA sin™2 = EJA) “sin =~ Hy(z)
/ / [ I (1-8)

Thay quan hé



b

KHOA HOC & CONG NGHE

» i y . H_‘_Jfﬁ*r}*‘*i' **J-Jr*lr_hl'[_i
' F 7 e i B
b e | 5.:

Hinh 1-1. So d6 tinh toan cua bai toan san mongcé ké dén bién dang

2 cp4 2
1(z) = Asin 22 va Yo(2)=A, sin 2 M(z) = A EJ  sin| 22 =LME1J”—sin rz
R S ! l+a P2 1) 384 EJ 12 !
nguoc lai vao phwong trinh trén dwoc
7’ * ——57[2 b </ sin| 22 ~l}/qq012 sin| 22 | = M, sin| 22
B @ =575 @) -y E) 384140 4 1) 8 1+a 1) e U
(1-15)

Tw dé gidi ra dwoc y(z) la:

_ Yo(2)
o) =——"7—
1+ p
n EJ
12
(1-9)
bat
_H
2 EJ
12

= = 14
r 4 r (1-10)
»z)= yogz) ) sin(ﬂj
| rEJ l+a /
H
(1-11)

Khi thiét ké d6 véng theo TTGH2 thi tai trong q trong (1-7)
dwoc thay bang g°

B i qcl4

384 EJ

0

(1-12)
Trong d6 A, la dd véng ctia san néu coi né la ddm don
gian (bd qua anh hwéng cla lwc kéo H)
T (1 11), d6 véng 16N nhat & gitra dam 14
AN
" g

(1-13)
Co6 cac quan hé dao ham clia phwong trinh d6 véng dam
y(z) theo (1-11) cé:

d—y:£ A cos| 22
dz | l+a [

2 2
Ty _ 7 A sin(ﬂj (1-14)

dz? i

Thay (1-14) vao (1-3) c6 phwong trinh cla M(z) khi tinh
theo TTGH | cho béi

Trong d6 MO 13 mé men udn I&n nhat ctia ddm don gian
cho bai:
)/qqclz
8 (1-16)
T (1-15) mé men I&n nhét la & gitra ddm va bang
_ My
l+a

0

max

(1-17)

2. Khao sat anh hwéng caa diéu kién bén vé (rng suét
phap so véi diéu kién do véng

Théng thudng thi didu kién b&n vé (rng suét tiép ludn
théa man trong san néu nhw da théa man cac didu kién bén
vé (ng suét phap va vang. Vi thé san chi can duoc thiét ké
dé théda man ca diéu kién vé (ng suét phap va diéu kién do
véng, khi d6 sé& c6 mot trong hai diéu kién xay ra trwéc diéu
kién con lai. N6i chung, diéu kién do vong sé xay ra trwéc
didu kién vé &ng suat phap nhwng van cé truéng hop nguoc
lai. Vi thé can di tim cac trwdng hop cla tai trong q° ma didu
kién vé trng suét phap sé xay ra truwdc diéu kién vé do véng.
Dé tim dwoc qc sao cho diéu kién (rng suat phap sé xay ra
trude didu kién do véng thi dau tién tim diéu kién q° dé san
dat d6 véng t&i han, véi tai trong g° nay gidi didu kién sao cho
&ng suét phap vwot qua téi han nhw & dwéi day.

Didu kién bén v& &ng suét phap dwdi tac dung ctia mo
men uén va lwc kéo trong san Ia

Mtt Hlt
O max =ﬂ+_gf}/c
w4 (2-1)
Theo(1-10), Iwc kéo H" khi tinh vé&i TTGH1 cho béi
)
A
"=y i
47 (2-2)
Thay (1-16),(1-17),(2-2) vao (2-1) ¢6
12 2 42
O-max = 7qqc - £+7/_q”_A_E1tS Sf}/c
8A+a) ez 1, 4 2
2
3 1 / 7t A
Omax =7 quc[_j +7q__2Ele7c
4(+a) £ 4 (2-3)
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f(KN/m?) ny,=80 ny=90 ny=100 ny=120 ny=150
2,1x10%(CCT34) QCmin (KN/m?) 62 65 66 71 98
2,3x105(CCT38) Q°min (KN/m?) 76 79 79 89 99
2,5x10%(CCT42) QCmin (KN/mM?) 91 94 95 95 100
Trong d6 tir (1-7) thi Ay dworc tinh theo cdng thirc sau T d6, pham vi ap dung cla (2-12) la
57,04<n,<150,57 (2-14)

NERUANE AT (A
"7384 EJ 384 B 32E '

12 (2-4)
Tir (1-13) va (2-4) cO A la

B 3
=7A0 = 5 g IL /
l+a 32(+a) E\t, ) °

(2-3)
Tl d6 cb Ally dwgc cho bdi
A 5 g [ 1 ’
I 32(1+a)E(ZJ 26)
Gia dinh dé véng cla san bang dd véng gi¢i han
A_ H 1
I I o (2-7)

Theo [5], thi d& théa man (2-7) thi ti s I/t, phai bang gia
tri theo céng thirc xap xi sau

L_an(, 28
tg 15 ngqc (2-8)
T (2-6),(2-7) ¢6
B 3
I+a —in0 q (l‘yj
32 " E (2-9)
Thay (2-7), (2-9) vao (2-3) thu dwgc
1
24 1 (1 !
Omax = 7q [J E1+7qL72E1Sf70
5 ny t 4 n, (2_10)

Thay gia tri I/t tr (2-8) vao (2-10) thi (2-1) khi thda man
diéu kién (2-7) tré thanh dang sau

2
18 1 V4
O'max 7q El+7q ]Sfyc
72E, 4 n
1+
4 ¢
ny q

(2-11)
Tir (2-11) gid tri clia q° dé diéu kién bén vé (rng suét phap
xay ra trwdc diéu kién véng la o,,,,>17. tr d6 giai ra dwoc:

c c 72E1
4 > qmin =
18y, E,
f}/c _}/q TizEl
"o (2-12)
Diéu kién xac dinh cta (2 12) 1a ¢°,,;,>0 dan t&i
2 2
- E 7| E
Ve <ng < |7, [18+]
4
I7e f7e (2-13)

Ngoai khoang nay khéng dung vi céng thirc x&p xi chon
dd vong (2-8) khéng con chinh xac niva theo [5], vi vay khéng
thé xét dwoc cac gia tri clia n0 ngoai pham vi trén.

TG (2-12) 1ap duoc Bang 2-1 & dwéi la gia tri g° nhd nhat
dé didu kién bén vé& &ng suét phap xay ra trwdc didu kién
véng, khi d6 khéng ap dung cong thirc (2-8) d& chon san
duwoc niva.

3. Vi du tinh toan

Kiém tra diéu kién bén (rng suét phap va véng clia san thép
CCT34 véi: f=2.1x10° (KN/m?), E=2.1x108(KN/m?), v=0.3.
Nhip san 13 I;=1.3 (m), chiéu day san t,=2(cm)=0.02(m), tai
trong tiéu chudn tac dung 1&n san la q°=80(KN/m?). Hé s6 do
tin cay cla tai trong y,=1.2, hé sb diéu kién lam viéc y,=1
Nghich dao dé vong cho phép n,=120. Bé qua trong Iwgng
ban than san vi kha nhé so vé&i tai trong.

Giai:
M6 dun dan hdi quy ddi theo(1-1) la
8
o . =%= 2.308x108(KN / m?)
1-0° 1-03

(3-1)
Ti sb gitra nhip va chiéu day san dé& dd véng x&p xi bang
do vong gi¢i han theo (2-8)la

L], 725
tg 15 noq
(3-2)

Nhw vay c6 cho nén theo [5] do véng séxap xi dd véng
t&i han. Co thé kiém tra diéu nay bang cach tinh d6 véng cta
san nhw & dwéi day:

_4x120( | 72x2.308x10°
15 120*x80

J =64.051

('14 ) 4
AO:%‘I s :% 80x1.3 —=0.0194(m)
Bty 2.308x10° x
12
(3-3)
Ay Y (0.0194Y
a(l+a)? =3| =2 | =3| = =2.805 > a =0.834
1 0.02
(3-4)
T d6 d6 véng clia san 1a dadm bao yéu cau vi
A Mg 1 0094 11 11
I, l+al, 1+0.834 13 124 n, 120 (3-5)
M6 men trong san la
(xem tiép trang 33)
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Khao sat kha nang chiu luc ctia tam bé tong c6t thép
chiu tai trong no theo diéu kién lién két

study on bearing capacity of reinforced concrete plates subjected to blast loading by restrain

conditions

Tom tat

Bai bao trinh bay viéc khao sat kha nang
chiu luc ctia tdm bé tong ot thép chiu
tai trong nd khi thay dai lién két & cac
canh ctia tim theo tiéu chuan Hoa Ky
nham lam r6 su lam viéc ctia tam, tir do
¢6 cac nhan xét va kién nghi cho cong
tac thiét ké va vdi tiéu chuan Viét Nam
hién hanh..

Tt khéa: tdm bé tong cdt thép, tdi trong nd,
lién ket

Abstract

The article represents a study on bearing
capacity of reinforced concrete plates
subjected to blast loading while restrains on
edges varies based on US code, in order to
clarify the responses of the plates. Moreover,
the comments and recommends for design
and current Vietnamese standards are given.

Keywords: reinforced concrete plates, blast
loading, restraint
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1. Datvan dé

Thiét ké két cAu bé tong cét thép (BTCT) tai Viet Nam hién nay chi yéu dé cap t6i
kha nang chiu cac tai trong thong thuo’ng nhu tinh tai, hoat tai str dung, tai trong glo
tai trong dong dét, tai trong do chay nd con chwa dwoc dé cap mét cach rd rang o
mot sbé nworc tién tién trén thé gi¢i nhw Hoa Ky, Anh..., viéc dé cap tagi tai trong nd da
dwoc quan tdm, nghién cu kha rd rang. Tai Viét Nam, mac du tai trong nd da dwoc
d& cap dén & mét sb cong trinh nhwng chi yéu 13 trong linh virc quan sw. Trong linh
virc dan sy thi chwa dwoc quan tm mot cach théa dang, do d6 khi thiét ké két cau
chiu tai trong né con chwa danh gia kha néng chiu lwc mot cach rd rang va phiu hop
dé dam bao an toan va hiéu qua kinh té.

Tai trong nd la mét loai tai trong dac biét. Kha nang chiu lwc ciia két cAu BTCT phu
thudc vao nhidu yéu t6 nhw: ngudn nd (vi tri, khodng cach, do 1on...), vat liéu, diéu
kién lén két cta tAm,... Trong phan khao sat ctia bai bao chi dé cap t&i sw thay ddi
vé diéu kién lien két. Thiét k& phong chéng chay nd 1a s két hop chat ché gitra quy
hoach kién trac, bé tri tbng mat bang, tinh toan dd bén va ciu tao cac clu kién két
cAu, lwa chon dac trung ky thuat cha cac thiét bi co dién v.v... M6t trong nhirng giai
phap thuwdng dwoc can nhic la bé tri twdng bé téng bao vé tai nhirng vi tri trong yéu
clia cong trinh. Tuy nhién trong tiéu chuén Viét Nam, viéc thiét ké két cAu BTCT chiu
tai trong nd chwa dwoc dé cap rd rang.

Vi vay danh gia kha nang chiu luc ctia tAm BTCT chiu tai trong nd la véan dé can
thiét hién nay.

2. Nguyén ly danh gia kha ning chiu lwc ctia tAm bé tong cét thép chiu tai
trong né
2.1. Trang thai phé hoai ctia céu kién BTCT chiju tai trong né

Viéc xac dinh gi¢i han pha hoai cia két ciu tuy thudc vao muc dich thiét ké ciing
nhw didu kién lam viéc cta két cu, vi du nhw gi¢i han pha hoai ctia két cAu bao che
sé& khac so véi két ciu chiu lwc chinh hay gi¢i han pha hoai clia cac két cAu tai cac vi
tri thong thudng sé thap hon véi két cAu tai cac vi tri cé thiét bi hodc ngudi st dung.
Tiéu chuén AICE (M) da dwa ra cac mirc d6 pha hoai clia cAu kién théng qua viéc
danh gia kha nang lam viéc clia cAu kién sau khi chiu &p suét séng nd. Mirc do thiét
hai cia cdng trinh dwoc thé hién tai Bang 1 [1].

Bang 1: Mirc do thiét hai cua cong trinh

Mcrc d6 thiét hai cta
cong trinh
1. Thiét hai nho

Tinh trang cong trinh

Cong trinh van hoat ddng binh thwéng va cé thé chi phal
thwe hién mét vai stra chiva nhd khéng dang ké sau vu nb.
Cong trinh bat dau xuét hién bién dang va phai tién hanh
stra chiva dang k& sau vu nd. Cé nguy co v&i ngudi sir
dung cong trinh do cac hw hai clia cong trinh.

C6ng trinh gan nhw sap d6, khdng thé tiép tuc str dung.
Nguwoi str dung cong trinh cé nguy co thwong vong cao.
Cong trinh bi sap d4 hoan. Nguy co tir vong cao cho
ngwdi str dung cong trinh.

2. Thiét hai trung binh

3. Thiét hai nang

4.Sap db

T cac nghién clru thwe nghiém, AICE cling da dwa ra bién dang cla cau kién
BTCT chiu tai trong né twong (ng véi tirng mire dd thiét hai nhw tai Bang 2 [1].

Trong d6 géc quay 0 tai cac gdi (cac vi tri xuat hién khép déo) xac dinh tai Hinh 1.

T d6 c6 thé dé dang nhan thay déi véi cac két ciu clia cong trinh dwoc thiét ké
dé& dam bao an toan khi vu nd xay ra, khuyén nghi lay géc quay 8 < 2°. Véi cac cau
kien duoc thiét k& nhdm dam bao khong dd, sap khi chiu tai trong séng né truc tiép,
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Mdrc d6 thiét hai Goc quay 6
1. Thiét hai nho 0°-1°
2. Thiét hai trung binh 1°-2°
3. Thiét hai nang 2°-4°
4.Sap db >4°

khi tinh toan nén gi¢i han géc quay 0 < 4°.
2.2. Phurong trinh cén bdng déng cta tdm BTCT chiu tai
trong né:

Nguyén tac thiét k& cAu kién BTCT véi bién dang uén O
trong gi¢i han cho phép la cAu kién phai dat dwoc cwdng dd
chiu udn sao cho déng nang gay ra béi séng nd cé thé duoc
hép thu hoan toan béi ning lwong bién dang phat trién khi
cAu kién chuyén vi tirc thoi dén gia tri cue dai Xy,

Phwong trinh can bang dong nang cia két cau tAm chiju
tai trong dong duwoc biéu di&n nhw sau [2]:

2

I r.X
=L 4r(X,-X,)
2K, m 2

(1)

Trong d6, i: Xung luc don vi gay ra bai tai trong nd; Ky,
: Hé s6 lwc — khdi; m: Khéi lwgng don vi; r,: Kha ndng chiju
lwe don vi téi han; Xg: Chuyén vi trong trang thai dan hdi; X,:
Chuyén vj ttrc thoi cwe dai.

T (1), khd nang chiu xung lwc don vi cla tAm dwoc biéu
dién nhw sau:

X
1= \/2KLMmRu(XM -—£
2 (2)
3. Khao sat s6
3.1. Mé hinh cta bai toéan

Déi twong khao sat 13 tAm BTCT s dung lam két ciu
bao che c6 kich thuéc: L x H =5 x 4 (m) v&i chidu day T, =
150(mm), khodng cach gilra hai I&p thép d, = 80(mm).

Tam twong st dung béténg c6 cwong do chiu nén trén
mau lap phuong & 28 ngay tudi f,, = 30N/mm?, moédun dan
héi E, = 25000N/mm?, khéi lvgng riéng v, = 2400 kG/m?®. Cét
thép st dung c6 gi¢i han chay f, = 300N/mm?, gi&i han bén f,
= 400N/mm?, médun dan hdi Eq = 200000N/mm?.

Cuwéng d6 vat lieu chiu udn khi chiu tai trong déng [2]:
- Bé tong:

frw =1,25% £, =1,25%x30 =37,5(N / mm" )
- Cét thép:

fiy =1,20% f, =1,20x300 = 360(N / mm” )
fu =105 f, =1,05x 400 = 420( N / mm” )
Ta co:

fu = L1y +0.25%( £ = fiy)
=360+0,25x(420—360)=375(N/mm2)

Cac gia thiét:

\ /
& Iy
\
§¥? - X :
|
/ |
ol
/

a. Két cau goi b. Két cau conson

Te ‘
As | As
s \
S
Il
== de
. L=5000 L
7 7 ) —
= S
ON S —
ST F
I - !
o s
/
L =5000
I /2
7 7

- Ngudn né cé vi tri di dé séng né bao trum toan bo tAm
BTCT va tao ra xung lwc vuéng géc véi tAm.

- T4m 1am viéc trong gian doan dan - déo ly twéng.

- Tam lam viéc & trang thai thiét hai nang, twong rng vé&i
goc xoay 0 = 4°,

3.2. Xé4c dinh kha néng chiu tai trong né ctia tdm BTCT lam
viéc 1 phuong:

Tinh toan kha nang chiu tai trong nd cta tdm BTCT co
kich thuwéc hinh hoc nhw hinh 3, lién két 2 dadu ngam va céac
thong sb vé vat liéu nhw da dua ra tai muc 3.1. Xét mét doan
tAm réng 1m (b = 1m), Gia thiét ham lwong cbt thép chiu kéo
va chiu nén la béng nhau Psc = Pst = Ps = 0,2% = 0,002.

M6men quan tinh cua tiét dién khi bj not: | = F.b.d®

V6i F = 0,0415 1a hé sb xac dinh mdmen quan tinh cla
tiét dién dat thép dbi xtrng v&i hé sb dan hdin = 0,8 [2]

Tacé: 1=0,415x 1 x 0,08 = 3,32.10°%(m*)

Kha nang chiu udn téi han:
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DUONG CHAY DEO (-)

PUGNG CHAY DEO (+W
/

H = 4000

// o
N [@n)
7 (@)
=
I
ol T
7/
L L = 5000 L L
= 7 7

L = 5000 ]

2

A
— _ _ s _
MN_MP_AS'fds'dC_d bfds'dc —pS.de.dC

c

= 0,002 x 375 x 106 x 0, 082

=4.8x 10° (Nm/m)
Kha nang chiu lc don vi t&i han, xac dinh theo [2] :

8y M)
u Lz
 8x(3,32x107+3,32x107)
= 52

=3,07x10° (N / m?)

D6 clng dan héi twong dwong [2]:

307E] 370x2,5x10'"x3,32x10~°
r 52

=3,26x10°(N / m*)

K, =

Chuyén vi dan hdi twong dwong [2]:

3
x, =L 220710 g 4510 (m)
K, 3,26x10

Chuyén vj tirc thoi cwe dai [2]:

X, = %x tan(4°) = %x 0,069927 = 0,1748(m)

V6i ban lam viéc 1 phwong hai dau ngam tra trong [2] ta

c6 hé sb lwc khéi K, = 0,66

Khéi lwgng don vi: m = p,.T,= 2400 x 0,015 = 360 (Kg/m?)

= 3530,394 (N/m?)

Vay, ta co tai trong xung dong véi xung lwe don vi tAm
BTCT c6 thé chiu dwoc véi géc mé 16n nhat 0 = 4%

i
e \/2X 3530,304x3.07x10°(0,1748 - 222210
2

=1579,8 (N)

3.3. Xac dinh kha néng chiu tai trong né cta tdm BTCT lam
viéc 2 phuong:

S dung tdm BTCT nhuw hinh 2, thay ddi liéen két & cac
canh 1a 3 va 4 canh ngam. Xac dinh mémen chéng uén tai
cac vj tri hinh thanh khép déo (hinh 4) theo cac giai doan va
st dung cac bang tra trong [2]:

- Kha nang chiju lywc don vi t&i han [2]:

[ 5(AlHN +MHP)
- 2

u

X
-Véity le L/H = 1,25, tir [2] ta ¢ hé s6 quy ddi luc khéi :

- Tém lién két 3 canh : g :0’65_0’16(22_1j

*Tamlignkétdcanh: g —0.61-0 16(L_1)
LM b >
H
- Chuyén vi dan hdi twong duwong [2]:

7 V4 v
X, =X,(2)+ X, (1-2)+ X, (1--~
r 7, r

u u

Trong do: X,, Xep: lan lwot 1a chuyén vi trong giai doan
doan hoi va giai doan dan - déo; r., re,: 1an lwot la kha nang

X R, Kim Xe Xu i
(m) (N/m?) (m) (m) (N)
3 canh 2,7 6.584,36 0,59 0,015903 0,174817 2139,40
4 canh 2,225 9.695,75 0,65 0,001381 0,139854 2488,49
Kha nang chju luci (N) Ty 1€ so sanh (%)
© Ngam 2 canh (1) Ngam 3 canh (2) Ngam 4 canh (3) 1) & (2) (1) &(3)
4° 1579,85 2139,40 2488,49 +35% +58%
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chiu lwc don vi trong giai doan dan hdi va giai doan dan - déo.

- x la khodng céach tr gbi twa dén vj tri hinh thanh khép
déo, duoc xac dinh theo phwong phap day dan [2].

Ltan(@)
2

Két qua xac dinh kha nang chiju lwc ctia tAm BTCT lién két
3 va 4 canh ngam chiu tai trong nd thé hién & Bang 3.

- Chuyén vi ttrc thoi cuc dai [2]: X, =

So sanh kha nang chiu lwc ctia tAm BTCT chiu tai trong
nd theo diéu kién lién két dwoc thé hién & Bang 4.

4. Két luan va kién nghi

Tw két qua trén cé thé thay, didu kién lién két anh hwéng
dang ké t&i kha ndng chiu tai trong nd cta t&m BTCT. Khi
thay d6i lien két ctia tAm BTCT tir 2 canh ngam d6i xirng (tAm
lam viéc 1 phwong) thanh 3 va 4 canh ngam (tAm lam viéc 2

phwong), khd nang chiu tai trong nd cla tAm tang lan luot 1a
35% va 58%. Nhw vay, khi thiét ké tAm BTCT chiu tai trong
nd can can nhic viéc Iwa chon diéu kién lién két pht hop dé
dam bdo an toan va hiéu qua. Ddng thdi dbi véi tieu chuén
thiét ké két cAu BTCT cla Viét Nam, can co nhirng chi dan
cho viéc thiét ké két ciu chiu tai trong nd dé& hoan thién hon./.

Tai liéu tham khao
1. AICE, Guildelines for Evaluating Process Plant Building for

External Explosions and Fires, American Institute of Chemical
Engineers, New York, 1996

2. TM5-1300, Structures to Resist the Effects of Accidental
Explosions, US Army Technical Manual, U.S. Department of
the Army, 1991

Khao sat diéu kién bén vé Uing suat phap...

441 12x80x1.32

M, = = 20.28(KNm)
8 8 (3-6)
o = o _ 2028 _ 1y os8(knm)
l+a  1+0.834

(3-7)
Lwc kéo H theo [2][5] cho b&i

2 2
A
H" =y, %[7:' Eyt,

3.142 1

X

1 20 x2.308x10% x 0.02 = 949(KN)

(3-8)
Kiém tra diéu kién bén theo (rng suét phap theo (2-1)

M. H" 11.058x6 949

O-max = +t—=———7>"+—

w A 0.02>  0.02

=2.133x10° > 2.1x10°(KN / m?)

=1.2x

(3-9)

Nhw vay, san dam bao diéu kién do véng nhuwng khong
dam bao diéu kién bén vé (ng suét phap. Do dé thay ring
v6i q°=80(KN/m?) >71 (KN/m?) nhw da cho & Bang 2-1 thi
khong thé chon san theo (2-8) dugc niva, trwdng hop nguwoc
lai thi (2-8) sé& c6 tac dung dam bao cho san dat yéu cdu ca
vé do véng lan didu kién bén v& (rng suét phap.

Két luan

M6 men trong san khéng con phan bé theo ham da thic
bac hai nhw truéng hop dam don gian nira ma phan bé theo
quy luat phirc tap hon. Khi g° nhd hon gia tri cho trong Bang

(tiép theo trang 29)

2-1 thi c6 diéu kién d6 véng xay ra trudc didu kién bén vé
rng suét phap. Véi tai trong théng dung trong thuc té thuwdng
c6 q°<60 KN/m?, nhé hon gia tri cho trong Bang 2-1 thi diéu
kién do bén vé (rng suat phap luén xay ra trudc diéu kién vé
dd véng, vi vay khi thiét k& san cé thé bd qua kiém tra diéu
kién vé dé bén vé (ng suét phap.

Theo [5] thi san duoc thiét ké theo ti sb Is/ts theo (2-8) dé
dam bao diéu kién do véng chi khéng phai xuét phat tr diéu
kién bén vé (ng suét phap nhuw d6i véi dam 1a hop ly voi da
s pham vi tai trong.Tuy nhién, véi trwdng hop tai trong qua
I&n vuwot qua gia tri cho trong Bang 2-1 thi cAn phai thiét ké
san theo diéu kién vé dd bén vé (ng suét phap chir khéng
phai didu kién vé do vénggiébng nhw trwérng hop ddi véi dam
(vi diéu kién bén vé (rng suét phap xay ra truéc didu kién vé
dd vdng). Trong trwdng hop nay, cdng thirc (2-8) khong con
6 tac dung dé& dadm bao san dat ca didu kién bén vé trng suét
phap va d6 véng niva va vi thé khong ap dung duoc niva./.

Tai liéu tham khao
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Nghién cuu tinh toan bé rong vét nut
trong két cau dam bé téng cot thép

Research on the crack width calculation in reinforced concrete beams

Tom tat

Bai bao trinh bay két qua thuc nghiém
bé réng vét niit ciia dim bé tong c6t
thép chiu tac dung ctia hai luc tap trung.
Két qua thi nghiém dugc so sanh véi cac
tiéu chuan thiét ké hién nay nhu tiéu
chuan Viét Nam TCVN 5574:2012, tiéu
chudn chau Au Eurocode 2:2004, tiéu
chuén Hoa Ky ACI 318:2008 tai tai trong
gi6i han tinh toan theo ly thuyét. Két
qua thi nghiém bé rong vét niit cho thay
¢6 su khac biét In véi két qua tinh toan
bé réng vét niit theo cac tiéu chuin
thiét ké néu trén.

Tt khéa: Vét nit, Dam bé tong cot thép, Ung
sudt, Bién dang

Abstract

This paper presents the experimental
results of crack width in reinforced concrete
beams. Experimental model of reinforced
concrete beams subjected to two focus
forces. Experimental results are compared
with design standards such as Vietnamese
standard TCVN 5574:2012, European
standard Eurocode 2:2004 and US standard
ACI 318:2008 at limit load in the theoretical
calculation. Experimental results show that
crack width has a difference with calculation
results according to the design standards.

Keywords: (racking, Reinforced concrete
beams, Stress, Strain

ThS. Lé Phuwéc Lanh

Khoa XDDD&CN

Truong Dai hoc Xay dung
Email: lanhlp@nuce.edu.vn

Lé Phuéc Lanh

1. Dat van dé

Hién nay, d& dw bao tudi tho clia cong trinh xay dwng, can xay dwng dwoc quy
luat thay ddi cGia cac tham sb xac dinh tudi tho cong trinh. Cac tham sb xac dinh tudi
tho cong trinh la cac nguyén nhan chi quan va khach quan gay ra sw suy gidm kha
nang chiu lyc clia két ciu. Déi véi két cau bé tong cbt thép (BTCT), tudi tho cha cong
trinh dwoc quyét dinh bai nhidu yéu té khac nhau, trong d6 vét nit trén két cau la yéu
t& chinh. V&t nit do nhiéu nguyén nhan gay ra (Do tai trong, do bién dang nhiét, do
bién dang co ngét clia bé téng bi ngan can...) anh hwéng dén sy an toan cua két cAu.

Tinh toan vét niet trén két cAu cong trinh BTCT néi chung va déi véi két ciu dam
BTCT noi rieng da duwgc trinh bay trong mét sb tiéu chuén thiét k& hién nay nhuw tiéu
chuén Viét Nam TCVN 5574:2012 [9], tiéu chuan Hoa ky ACI 318:2008 [1], tiéu chudn
chau Au Eurocode 2:2004 [4]. Tuy nhién, viéc tinh toan bé réng vét nirt theo cac tiéu
chuén néu trén khong ddng nhét vé cac thong sd anh hwéng dén sw phat trién va mé
rong bé rong vét nit. Vi vay, nghién clru thwe nghiém bé rong vét nit cia két ciu
dam BTCT dé kiém chirng két qua tinh toan ly thuyét theo cac tiéu chuén trén la quan
trong.

2. Nghién ctru thwee nghiém
2.1. M&u thi nghiém va vét liéu ché tao mau

M®é hinh thi nghiém la dam don gian chju tac dung cta hai lyc tap trung. Tién hanh
ché tao 02 mau ddm BTCT c6 cAu tao chi tiét dwoc trinh bay trén Hinh 1.

Trén Bang 1 trinh bay d&c trwng co hoc clia vat liéu bé téng va vat lieu cbt thép.
Bé téng c6 cap dd bén B20 va cbt thép dat mac thép CB 300-V.

V&i dac trwng co hoc cla vat liéu va kich thwéc hinh hoc clia dam BTCT thi
nghiém trén, so bd xéc dinh kha nang chiu lwc ctia dadm theo chi dan trong tiéu chuén
Viét Nam TCVN 5574:2012 [6] dwoc gia tri Mg, = 22,7x10° (N.mm).

2.2. So dé va tai trong thi nghiém

2.2.1. So db thi nghiém

So db thi nghiém 13 ddm don gian (K& mau thi nghiém lén 01 gdi twa cb dinh va
01 gbi twa di déng), chiu tac dung ctia 02 lwc tap trung 1a P (Peng = 2P). Vi tri lwc tac
dung ciing nhuw vj tri géi twa ctia ddm dwoc thé hién trén Hinh vé 2 - 3.

2.2.2. Tai trong thi nghiém
Tai trong gi&i han clia ddm dwoc xac dinh nhw sau:
M,, _22,7x10°
z 10°
Vay tai trong gi6i han tiéu chuén 13
pe _ P _227x10°
1,2 12

Thi nghiém gia tai cdc mau dadm BTCT dén trang thai xuat hién cac du hiéu pha
hiy. Lwa chon Py, = 2Py,

gh —

=22,7x10%(N)

~18,9x10°(N)

2.3. B6 tri dung cu do va quy trinh thi nghiém

Bang 1: Pac trung co hoc cua vat liéu thép va bé tong

Mau thép ®14 Cuwdng dd chiu
Gi&i han chay | Gidi han bén Bién daqg dai Mac thép nén cda bé

o, [MPa] o, [MPa] twong doi € [%] toéng Ry [MPa]
351 497 21,2 CB 300-V 27,9
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Hinh 1. Cau tao dam BTCT thi nghiém

1000 1000

500 |
K K
2500

2700

0
o

Hinh 2. So d6 thi nghiém dam

Tién hanh bb tri cac dung cu do lyc (Load cell), thiét bi
do nit chuyén dung KG-1 va KG-2 (Hinh 5). TAt ca cac dung
cu trén dwoc két néi véi may TDS 530 ghi nhan sé liéu, cho
phép ghi nhan 1 giay lay 1 1an sé liéu (Hinh 4). Sau do, tién
hanh gia tai lén dam v&i téc do dich chuyén chia xy lanh 14 1,2
mm/ phit dén khi xuét hién cac dau hiéu pha hiy thi ngirng
thi nghiém.

3. Phan tich va danh gia két qua
3.1. Bé réng vét nit cta cac mau dam thi nghiém
Bé réng vét nt I6n nhét tai vi tri N1 (Hinh 6) trén 02 mau

d&dm BTCT thi nghiém do dwoc & cac cp tai trong duoc thé
hién trén Hinh 7.
3.2. Tinh toén bé réng vét niit cia dam BTCT theo céc tiéu
chuan

3.2.1. Tinh toan bé réng vét nit ciia dam theo tiéu chudn
Viét Nam TCVN 5574:2012

Bé réng vét nirt cia ddm BTCT tinh toan theo chi dan
trong tiéu chuan Viét Nam TCVN 5574:2012 [6] dwoc xac
dinh theo cong thic (1).

A-

@ 2012
@ #6a150
® 2014 a
150

>

Hinh 3. Hinh anh so d6 thi nghiém dam

o
a,, = 5p1—=20(3,5-100x)3/d
E
s (1)
Trong d6: o 1a tng suét trong thanh cét thép, xac dinh tir
so dd (ng suét tai tiét dién co vét nit (Hinh 8).

2
‘Ll: As lo} :i Z= 1—5— hO
bh ° Az 2(p, + )
o S ; (2)
L _X _ 1
Asg ¢ h, 1+5(5+ 1)
%= bn AT,
; Ha ®)
5:bh2AI;’
i=¢)f; o' ‘b,ser (4)

Trong d6: B = 1,8 dbi v&i bé tong nang; 5 = 1 d6i v&i ciu
kién chiu ubn; ¢, = 1,0 va v = 0,45 dbi v&i tai trong tac dung
ngén han; n = 1 déi véi cbt thép c6 go; d 1a dwéong kinh cua
cbt thép; A’ 1a dién tich cla cbt thép chiu nén; R, . 1a ting
suét trong bé téng ving nén khi tinh theo TTGH thir 2; E la

Bang 2: So sanh bé rong vét nirt
. B& rong vét nirt cia ddm BTCT i .
Dam Tiéu chuén tinh toan tai tai frogr]lg tiéu chuén P = P'° [mm] B0 sai I<:act'1 giua ket’qua tbuc nghiém
BTCT e — T — va tinh toan ly thuyét [%]
Két qua tinh toan ly thuyét | Két qua thyc nghiém
TCVN 5574:2012 0,190 11,6
D1 [Eurocode 2:2004 0,208 0,215 3,3
ACI 318:2008 0,194 9,8
TCVN 5574:2012 0,190 12,8
D2 |[Eurocode 2:2004 0,208 0,218 4,6
ACI 318:2008 0,194 11,0
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“ mé dun dan hdi cua cbt thép.
o i Bé téng cé cip do bén B20 theo tiéu chudn Viét Nam
N TCVN 5574:2012 [6] ¢O Ry 5 = 15 MPa; E = 21 x 10* MPa.
A\ ‘A 3.2.2. Tinh toan bé rong vét nirt clia dam theo tiéu chuén
L VAS chau Au Eurocode 2:2004
TRAM BOM DAU B& rong vét nit clia dam BTCT tinh toan theo chi dan
T0S 530 trong tiéu chuadn Chuan Au Eurocode 2:2004 [3] dwoc xac
Hinh 4. B6 tri dung cu do dinh theo cong thirc 5.
W, = Sr,max (gsm - gcm) (5)
Trong do6:
k fct,eff 1
Os — K ( + aepp,eff) o
p.eff s
(Egm = €om) = >0,6 = (6)
ES ES
E A
% = Es Ppett = *
cm - eeff - fot eff = fct,m ;
. h-x h
Ae,eff = {b X m|nl:2,5(h - d),T,E}} - As (7)
. k; = 0,6; x Ié, chiéu cao vung nén, duoc xac dinh nhd quy
Hinh 5. Do bé réng vét nit doi dién tich cot thép bang dién tich bé tong twong dwong
(Hinh 9) va xac dinh bang cong thirc 8.
2
"r I’ —a, A, + \/[(aeAs) + 2baeASd}
i X =
T b
e, AT 1)) ®)
I 1 2% 0 L Y oo-— M
3 X
M A1 - As (d _ J
3
P P 9)
J' 1 Khoang cach I&n nhat gitra cac vét nit:

“[_ o Jdifid Ny Kok ¢

Sr,max = k3C +
tal i) mlmlml 1.5 Iﬁl'l:ﬁlgﬂ':;vl .J 3] pp,eff (10)
| ———— s V6i: ks = 3,4; k, = 0,425; ky = 0,8; k, = 0,5; ¢ = 14; f, 12
Hinh 6. Ban do vét nut cua hai dam cwéng dd chiu nén déc trng clia mau tru; f,, 1a gia tri trung

binh cwéng d chju nén clia mau try; fy ., 1a gia tri trung binh
cwong dd chiu kéo bé tong; fy 1a cwdng dd chiu kéo dac
trwng cla bé tong.

o
Bé téng cé cip dd bén B20 theo tiéu chudn Viét Nam
o TCVN 5574:2012 [6] twong dwong c&p do bén C16/20 cb
F a0 céac déc trung sau:
E_. F
= f = 16 MPa; f., = 24 MPa; f o, = 1,9 MPa; f = 1,3 MPa;
&40 Eom = 29 x 10% MPa.
Ear‘ Thép CB 300 - V twvong dwong nhom thép S220 theo tiéu
= chuén EN 10080 [4] c6 fx = 220 MPa; Eg = 20 x 10* MPa.
= 20 3.2.3. Tinh bé rong vét nirt theo tiéu chudn Hoa Ky ACI
10 318:2008
B& réng vét nirt clia ddm tinh theo tiéu chuin Hoa ky ACI
U 318:2008 [1] dworc tinh toan theo cong thirc Gergely — Lux
0 1 ] 3 ] N .
. (Cong thire (11)).
B4 rjng wit nirt w (mm) 6
w=13.10"°f 3/d_A y
Hinh 7: Quan hé giira tai trong va bé rong vét nit (1)
cua dam Trong do:
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w 13 bé rong tinh toan vét nt, cm; f l1a (ng suét trong
cot thép, kg/em?.

d, 1a chiéu day 16p bé téng bao vé, do tlr mét dam chiu
kéo dén trong tam cbt thép ndm sat véi mét d6, cm; Ala dién
tich phan bé téng bao quanh 1 thanh thép, cm?.

Dé xac dinh (rng suét tai vi tri vét niet, gia thiét cac vét nit
m& réng dén truc trung hoa va tiét dién van phng. Tiét dién
c6 vét nit quy ddi dwoc thé hién trén Hinh 10.

M
=% =15

SO 3 (12)
_AS 2
P=bd ;k: (pn)” +2pn —pn (13)
noEs A 20D

E..7 2 (14)

Bé tong c6 cap do bén B20 quy ddi ra theo tiéu chuan
Hoa Ky ACI 318:2008 [1] nhw sau:
f. = 150kg/cm?;

E. = 15000 \/E kg/cm?.

Cbt thép CB 300-V twong dwong véi cbt thép cd mac
thép Grade 40 theo tiéu chudn ASTM A615 [2] c6 gi6i han
chay f, = 280 kg/cm?; E¢ = 2x106 kg/cm?.

Trén Bang 2, trinh bay két qua tinh toan bé rong vét nit
bang thuwc nghiém va ly thuyét theo cac tiéu chuén trén tai tai
trong tiéu chuan P = P'° = 18,9kN.

4. Két luan va kién nghij

Bai viét da gidi thiéu cach tinh toan bé réng vét nit cla
cAu kién ddm BTCT chiu tac dung cla hai luc tap trung theo
03 tiéu chudn thiét ké& hién nay 1a tiéu chuén Viét Nam TCVN
5574:2012 [6], tiéu chudn chau Au Eurocode 2:2004 [3], tiéu
chun Hoa Ky ACI 318:2008 [1]. K&t qua tinh toan Iy thuyét
duwoc kiém chirng théng qua két qua thwc nghiém va thu
duwoc cac két qua nhw sau:

Cong thirc tinh toan bé rong vét nirt theo cac tiéu chuén
néu trén cé sw khac nhau:

+ Tidu chun Vigt Nam TCVN 5574:2012 [6] bé rong vét
n&t phu thudc nhiéu vao dwéng kinh cbt thép va (ng suét
trong c6t thép tai vi tri vét nit. Dac biét, co ké dén cbt thép
na&m trong viing nén clia bé téng.

+ Tiéu chuén chau Au Eurocode 2:2004 [3] bé rong vét
nét phu thudc nhiéu vao sw chénh léch bién dang gitra cot
thép va bé tong, dworng kinh va chidu day 16p bé téng bao
vé.

+ Tiéu chudn Hoa Ky ACI 318:2008 [1] bé réng vét nirt
phu thudc nhiéu vao (ng suét trong cbt thép va chiéu day
I&p bé tdng bao vé.

Nhw vay, cong thirc tinh toan bé rong vét nirt theo tiéu
chudn Viét Nam TCVN 5574:2012 [6] chwa d& cap dén anh
hwéng cla chidu day I&p bé téng bao vé, méc du giéi han bé
réng vét nit theo tiéu chuan Viét Nam cha yéu tap trung vao
&n mon cbt thép. Bai vi, chidu day 16p bé téng bao vé 1a mot
tham s6 anh hudng dén sy &n mon cét thép trong bé tong.

Cac két qua tinh toan theo ly thuyét déu nhé hon so véi
két qua thwc nghiém. Do vay, cac cong thirc tinh toan ly
thuyét chwa dé cap day da cac tham sb do anh hwéng cla

2 Oy
% // 7 : Fb 1
c\é
Z N
As
4 7\. 85 FS=GSAS
® / /
b A
Ecc O
tx/3
X ) Fee
clol|
nAs e
Gs
I/ -
& Fs=As O
& fe
- kd/3
; /' c
clo| -
jd=d-kd/3
nAs Z
N fs —
-l ] A
Al T =Asfs

céac yéu t6 hinh hoc, cAu tao va tai trong dén bé rong vét nit.

Tinh toan bé réng vét nirt theo ba tiéu chudn néu trén,
thi tinh theo tiéu chuan chau Au Eurocode 2:2004 [3] c6 két
qua sat v&i thwe nghiém nhét véi sy sai sb nhé hon 5%. Tiéu
chuén Viét Nam TCVN 5574:2012 [6] cho két qua sai s6 Ion
nhat voi sy sai sé nhd hon 15% khi cling lay cac déc trung
co hoc clia vat liéu theo ly thuyét dwa vao thiét ké thuc té./.
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KHOA HOC & CONG NGHE

Lua chon vat liéu chong chay cho két cau thép

Design considerations for fire protection materials for steel structures

Tom tat

Két cau thép c6 nhugc diém Ia kha
nang chiu chay kém nén can boc cac
16p chdng chay d€ dam bao diéu kién
an toan chay. Bai bao nay trinh bay
cach lva chon vét liéu boc chéng chay
cho két cau thép nhu son chéng chay,
vita chéng chay, tam thach cao cach
nhiét hoac boc bang bé tong dé dam
bao gidi han chiu lifa yéu cau.

Tir khéa: Chdng chdy, Gidi han chiu lia,
Két cdu thép

Abstract

Steel structures have low fire resistance
so they need to be covered by fire
resistance coatings. This paper represents
the method to choose the fire resistance
coating layers made of intumescent paint,
spray applied fireproofing, insulating
board systems or concrete encasement for
steel structures to ensure fire safety.

Keywords: fire safety, Fire resistance, Steel
structures
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1. Gi&i thiéu

Két ciu thép v&i nhiéu wu diém vé kha nang chiu lwc nén dwoc (rng dung rong rai
trong cac cong trinh xay dwng. Tuy nhién, két ciu thép cé nhwoc diém la kha nang chiu
chay kém. Néu khong duoc boc chdng chay, chi sau khoang 15 phut chiu chay, nhiét do
trong két cu lén t&i 550°C, két cAu thép gan nhw bi méat kha nang chiu lwc. Do d6 dé
dam bao diéu kién an toan chay, két ciu thép phai dwoc bao boc bang vat liéu chéng
chay. C6 cac bién phap chéng chay két cdu thép nhu: son béng son chéng chay, phun
vira chdng chay 1&n bé mat, boc két ciu thép bang tAm thach cao cach nhiét hodc bé
téng,... Cau hdi dat ra 1a lwa chon cac 16p chéng chay nhw thé nao. Hién nay Viét Nam
chwa c6 chi dan thiét ké két cAu trong diéu kién chay ma chi cé cac quy dinh co ban vé
phong chay va chéng chay cho két cAu cong trinh nhw tai liéu [1,2,3]. Bai béo trinh bay
cach lwa chon vat liéu chéng chay cho két cdu thép dam bao didu kién an toan chay
theo quy dinh trong quy chuan va tiéu chuan Viét Nam. Do tiéu chuan Viét Nam chwa cé
day da cac bang tra va hwéng dan tinh toan nén cac bang tra va nguyén tic tinh toan
theo tiéu chuén chau Au sé duoc gidi thiéu trong bai bao nay.

2. Cac bwére thiét ké két cau thép dam bao diéu kién an toan chay theo quy
chuén va tiéu chuén Viét Nam

Hién nay, Viét Nam c6 c4c tai liéu lién quan dén thiét ké két ciu theo diéu kién an
toan chay nhu sau: QCVN 03:2012/BXD Quy chuén ky thuat Quéc gia Nguyén téc phan
loai, phan cAp cong trinh dan dung, cong nghlep va ha tang ky thuat dé thj [1]; QCVN
06:2010/BXD Quy chuén ky thuat Quéc gia vé an toan chay cho nha va cong trinh [2];
TCVN 2622:1995 Phong chay, chéng chay cho nha va cong trinh -Yéu cau thiét ké [3].

Dwa vao ndi dung cac tai liéu néu trén, nghién ctru [4] da chira rang cac cong trinh
duwoc thiét ké& can tuan theo cac quy chuan tiéu chuén thiét k& & didu kién nhiét do
thweng, ddng thdi cAn tuan theo yéu ciu an toan chay nhuw cac budec thiét ké ké& duéi
day:

Buwéc 1: Xac dinh “bac chiu Ira yéu cau” cla cong trinh theo cac quy dinh trong
quy chuan xay dwng QCVN 03:2012/BXD va QCVN 06:2010/BXD dwa vao nién han st
dung cong trinh, dang nha, chirc nang, dién tich, chiéu cao. C6 cac bac chiu Itea 1111111V
va V. Yéu clu cao nhat 1a bac |. Vi du cdng trinh ban hang (bach héa, siéu thi) 3 tAng c6
nién han st dung ttr 20 ndm dén dwéi 50 ndm thi bac chiju Ira yéu cau 1a bac Il [1,3].

Buwéc 2: Xac dinh “gi¢i han chiu Itra yéu cau” cia cac bd phan két cAu dwa vao
bac chiu Itra clia cong trinh da xac dinh & bwéc 1. Mdi quan hé gitra “bac chju Itra yéu
cau clia cong trinh” va “gi&i han chiu Itra yéu ciu clia cac bd phan két cau” dwoc cho
trong cac bang trong [1,2,3]. Vi du céng trinh cé bac chiu Itra yéu cAu Ia bac Il thi cac
bd phan chiu lwc ctia nha c6 gi¢i han chiu Itra yéu cau la R90 [2]. Khai niém “Gidi han
chiu Itra” clia cAu kién xay dwng dwoc xac dinh bang khodng thoi gian (tinh bang phat)
ké tlr khi bat dau thir trong diéu kién chay theo ché dd nhiét tiéu chuan cho dén khi
xuét hién mot hodc mot sé d4u hiéu ndi tiép nhau clia cac trang thai gi¢i han dugc quy
dinh d&i v&i cAu kién da cho nhw sau: méat kha nang chiu lwc (kha ndng chiu luc duwoc
ky hiéu béng chi¥ R - Mechanical Resistance); mét tinh toan ven (tinh toan ven duoc
ky hiéu bang chi¥ E - Integrity); mat kha nang cach nhiét (kha nang cach nhiét dwoc ky
hiéu béng chi | - Insualation). Di vé&i cAu kién két ciu chiu lwc, cac quy chudn va tiéu
chuan chi quy dinh gi&i han chju Itra R. Thuwdng cé cac gidi han chiu Itra yéu cau R30,
R60, R90,..., R240.

Buwdc 3: Xac dinh “gidi han chiu Itra” ctia cac bd phan két cAu béng thi nghiém hodc
tinh toan. Can thiét ké sao cho cac cAu kién cé giéi han chiu Ira khéng nhd hon gidi
han chiu Itra yéu cau da xac dinh & budc 2. Viét Nam chwa cé tiéu chuén tinh toan ma
chi c6 cac bang tra gi¢i han chju Itra danh nghia ctia mot sb ciu kién két cau. Vi du ddm
thép phun boc bdng vermiculite-xi méng day 32mm cé gii han chiju Ira R90 (phu luc
F- QCVN 06:2010/BXD).

Phan sau trinh bay cac phwong phap boc chdng chay cho két cAu thép va cach lwa
chon vat liéu boc dé& dadm bao gidi han chiu Itra (buwéc 3 néu trén) cho ciu kién két cu
thép.
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TT Két c&u va vat liéu boc bao vé Chiéu day nhé nhét (mm) clia I&p bao vé d& dam bao
gidi han chju Itra
R240 | R180 | R120 R 90 R 60 R 30
1 Bé tong c6t liéu tw nhién co cap
phoi khong it ximang hon1:2: 4
a) Bé tong khong tham gia chiu lwc, 75 50 25 25 25 25
c6 cot thép(b)
b) Bé tong c6 tham gia chiu lwc c6 75 75 50 50 50 50
cot thép
2 Phun b‘oc béng yermiculite — ximang - - 38 32 19 12,5
v@i chiéu day bang:
A n I .| Cép chiu lira tiéu chuin
Bé tong chong chay p cil
R30 R60 R90 R120 | R180
Lép bé tong bdo vé€ ¢ (mm) 0 25 30 40 50

3. Cac phwong phap boc chdng chay cho két cau thép
va cach Iwa chon chiéu day vat liéu boc

Hién nay, c6 nhiéu céng nghé chéng chay cho két ciu
thép nhw st dung vat liéu bao che, str dung son va st dung
I&p vat liéu hi sinh bén ngoai dé khi xay ra chay thi I6p do6
bi chay trwéc bdo vé cho két ciu bén trong. Trong pham vi
bai bao nay cac phwong phap chéng chay sau dwoc dé& cap:

+ St dung bé tong boc (Concrete Encasement);

+ Sl dung tdm chéng chay chuyén dung (Insulating
Board Systems);

+ Str dung vira chéng chay (Spray Applied Fireproofing);

+ St dung cac loai son chéng chay (Intumescent Paints).
3.1. St dung bé téng boc

Bé téng 13 mot loai vat liéu cach nhiét tot do d6 I&ép bé
téng bao phu sé 1am gian doan sw truyén nhiét lén cac phan
két cAu bén trong. Tang chiéu day I&p bé téng s& tang kha
nang chéng chay cho két cu thép.

QCVN 06:2010 va TCVN 2622:1995 c6 bang tra chiéu
day téi thiéu cla I&p bé téng boc d& ddm bao giéi han chiu
ICra yéu cau. Vi du véi ddm thép yéu cau gidi han chiu Ia
tr R30 dén R90 néu boc bé téng khéng tham gia chiu lyc cé
cbt thép thi chidu day 16p bé tong bdo vé yéu cau (a) khong
nhd hon 25mm; vé&i bé tdng cé tham gia chiu lwc cé cbt thép
thi yéu ciu a khéng nhé hon 50mm (Bang 1).

Theo tiéu chuan chau Au [7] khi bé tong chi déng vai tro
chéng chay, I6p bé téng bao vé tdi thiéu cho tiét dién cot hodc
d&m thép chi phu thudc vao cép chiu Itra yéu ciu va dwoc
cho trong bang 2. Cé thé tinh bé téng cling chiu luc thanh két
cAu lién hop thép bé tdng va quy dinh kich thuéce tdi thiéu cua
tiét dien d& dam bao yéu cau chdng chay (xem muc 4.2 cla
tiéu chudn [7]). So sanh bang 1 va bang 2 thay tiéu chuén
chau Au va tiéu chuan Viét Nam yéu cau chiéu day I6p bé
téng bao vé khong gidng nhau.

3.2. St dung vira chéng chéy

Céc loai vira chdng chay cé yéu cau chung la d6 dan
nhiét thp.

Trong hé théng quy chuén Viét nam chi cé bang tra cho
dam thép boc béng vermiculite — ximang, ngoai ra khéng cé
bang tra cho loai vi¥a nao khac.

Tiéu chuén chau Au [6] cé cong thire tinh nhiét d6 cta két
clu thép co6 boc vat liéu chéng chay trong dé cé viva chéng
chay. Dau vao 13 thoi gian chay, tiét dién thép, chidu day I6p
boc, khéi lwong riéng clia vira boc va hé sb dan nhiét cla
viva. DAu ra |4 nhiét do trong két cAu thép (coi nhw déu trén
toan tiét dién). Két ciu thép dwoc coi la vAn ddm bao kha
nang chiu tai khi nhiét do trong két ciu khéng vwot qua nhiét
do gisi han (550°C véi cot tiép xuc Ira cd 4 mat, 620°C véi
dam tiép xuc Itva & 3 mét). Sy tdng nhiét d6 trong cau kién
sau moét khodng thoi gian chdy dwoc xac dinh béi cong

thirc:
A4,

" e,,-0 ¢
ACY “”).At—(elo—l)AOg,,

a

AG,, = .
dep, [
p (1+3)

¢ — CpPp .dpAp
capa V (1)
Trong do6:

Ap/v: Hé sb tiét dién cta ciu kién co |&p cach nhiét

c,: Nhiét dung riéng ctia thép, thay dbi theo nhiét do

C,: Nhiét dung riéng cla vat liéu cach nhiét, khéng phu
thudc vao nhiét do

dp: Chiéu day I&p vat liéu cach nhiét

A Buwéc thdi gian tinh cu kién chju chay (s), gia tri cla

khéng I&n hon 30s
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Hinh 1. Dam thép dudc phun vira chong chay.

Bang 3. Bang tra vat liéu chong chay cho dam thép ba mat tiép xuc

Itra c6 giGi han chiu Itra R60, nhiét do gidi han 62°C

Hinh 2. Dam thép dudc boc tam chong chay.

AN Vira phun Bé téng TAm chéng chay
Y (kg/m?®) d (mm) d (mm) A (W/mK) d (mm)
310 12.0 0.120 12
360 10.5 0.183 12
80 25
390 10.0 0.191 15
732 8.0 0.200 20
310 17.0 0.120 12
360 14.5 0.183 15
90 25
390 14.0 0.191 15
732 12.0 0.200 20
310 17.0 0.120 12
360 14.5 0.183 15 e g
200 25 . N , n .
390 14.0 0.191 15 Hinh 3. Cot thép son chong chay
732 120 0200 20 sau khi chiu nhiét d6 cao [8]

t: Nhiét do trong két cAu tai thoi didm chay tinh toan

Bgt: Nhiét d6 budng chay tai thdi diém chay tinh toan, xac
dinh theo dam chay tiéu chuén ISO 384

A8y
thoi gian

Pa: Khéi lwgng riéng cla thép

Su tang nhiét dé trong budng chay sau khoang

Pp: Khéi lweng riéng cla vat liéu cach nhiét

Ay DO dan nhiét ca vat liéu cach nhiét
3.3. Str dung tdm chéng chay chuyén dung

Ta&m chéng chay chuyén dung la loai tAm dwoc lam ti
canxi silicat, tAm thach cao ho&c tAm ép s¢i khoang véi nhya
(ho&c thach cao), c6 thé co6 cbt liéu nhe va khoang (Hinh 2).
Tém ’chéng chay dwoc dat Ién khung kim loai (hodc gb) sau
do gan tryc tiép 1én két cau thép. Phu luc F, QCVN 06:2010
c6 bang tra mot sb loai tAm, chiéu day tAm va I&p trat bén
ngoai dé& dadm bao gi6i han chiu Itra yéu cau.

Tiéu chuédn chau Au [6] dung céng thirc tinh nhiét do
clia két cau thép cd boc tam chdng chay chuyén dung giong
nhw str dung phun vira chéng chay (céng thirc (1) muc 3.2)
nhuwng hé sé tiét dién tinh theo dién tich ctia mé&t tAm boc. Chi
tiét xem tiéu chuan [6].

3.4. St dung son chéng chéy
Cac loai son chéng chay thudng 1a son trwong phéng.

Mang son sé& phdng né khi gdp nhiét dd cao bao vé cach
nhiét cho két cu thép bén trong Iép son (Hinh 3). Trong
cac thi nghiém, son c6 thé trwong phong tdi chidu day gap
15 dén 30 1an chiéu day ban diu. Do chiéu day va cac hé
sb dan nhiét clia son thay ddi theo nhiét d6 nén rét kho cé
thé tinh toan chiéu day I&6p son can thiét. Thweng cac cong
ty san xuat son dwa vao thi nghiém dé dwa ra bang chi dan
chiéu day I&p son dé dat gidi han chiu Ia yéu cau. Trong hé
théng quy chuén Viét Nam khéng c6 bang tra cho son chéng
chay. Tiéu chuan chau Au ciing khéng cé céng thirc tinh toan
véi loai vat liéu son chéng chay, chi cé cac bang tra clia cac
nha cung cAp son hodc tai liéu Bang tra vat liéu chdng chay
cho két cAu thép [9] do hiép hdi chéng chay Vwong qudc Anh
xuét ban.

4. Pé xuat bang tra thwe hanh chon vat liéu chéng chay
cho cau kién két cau thép

Cong thire (1) & muc 3.2 cho thdy do6 dan nhiét, khéi
lwong riéng va chidu day I&p vat liéu bao vé 1a thong sb quyét
dinh dén gi6i han chiu Itra clia cAu kién. Riéng son truong
phdng khéng c6 cong thirc tinh toan vi méi loai son cu thé
c6 sw tang chiéu day theo nhiét dd khac nhau nén kha nang
cach nhiét rat khac nhau.

(xem tiép trang 44)
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Hé s6 khuyéch dai mé men B, trong cau kién thép
chiu nén uén theo tiéu chuan AISC

Momen amplification factor B, in the compresssion and bending steel member

according to AISC standard

Tom tat

Bai bao trinh bay co s6 Iy thuyét xac
dinh hé sd khuyéch dai md men B, khi
tinh toan cau kién thép chiu nén udn
theo tiéu chudn AISC. Hé s nay duoc
minh hoa bing mét vi du tinh toan dé
rut ra cac nhan xét.

Tirkhoa: Hé sd khuyéch dai mé men, AlSC,
udn, nén

Abstract

This paper presents the theoretical basis for
determining the momen amplification factor
B, when calculating the compression and
bending steel member according to AISC
specifications. This factor is illustrated by a
calculated example to derive the comments.

Keywords: Momen amplification factor, AISC,
bending, compression
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1. Dat van dé

Trong c4u kién thép chiu nén udn, mé men ubn bac hai cé gia tri I&n hon so véi mo
men ngoai lwc dat vao hai dau ciu kién. Hién twong tdng md men khi chuyén vi ngang
hai d4u cAu kién khong dbi goi la hiéu ¢ng P — & va khi xét dén chuyén vi ngang hai
d4u c4u kién goi 13 hiéu trng P — A. Tiéu chuén AISC xét dén hién twong ting mé men
do hiéu trng P — & béng hé sb khuyéch dai mdé men B1 va do hiéu trng P — A béng hé
sb khuyéch dai mé men B,. Hé sb B, da dwoc trinh bay trong [1]. Trong bai bao nay
trinh bay co s& ly thuyét xac dinh hé sb khuyéch dai mé men B,.

2. Co sé& ly thuyét

Dwéi tac dung cla tai trong ngang, mét khung giding sé chéng lai tai ngang béng
hé gidng va chuyén vi ngang sé cé gia tri nhé. Do d6 mé men udn bac hai do chuyé&n
vi ngang A (hiéu &ng P - A) c6 thé bd qua. Tuy nhién, khung khéng gidng phai dwa
vao kha nang chiju ubn ciia cot va dam dé khbng ché chuyén vi ngang. Do dd, dbi voi
khung khong gidng, can xét dén hién twong tdng mé men bac hai do chuyén vi ngang
I&n. Khung khéng giding can thiét k& dap (ng cac yéu ciu sau:

(1) Bu kha néng dé chiu tai ding, bd qua hiéu &ng ngang trir mot sb trwerng hop
hiém gap nhuw tai khéng can bang hodc so dd két cAu khong ddi xtirng;

(2) Ba kha n&ng chiu tai trong ngang (nhw tai gié va tai dong dét). Md men do tai
ngang gay ra s& bao gdm mé men bac nhéat do phan tich dan héi cong véi mé men
bac hai do hiéu &ng P - A gay ra;

(3) Bu d6 ctrng ngang dé dam bao chuyén vi twong dbi gitra cac tang va toan bo
khung ndm trong gi6i han cho phép.

Theo hinh 1 phwong trinh can bang do hiéu trng bac nhét:

IVllt1 + MItZ = HuLs

(1)
Chuyén vi ngang bac nhét A,, do téng tai trong dirng =P, gay ra. M6 men do tai
dirng H, L, sé& tdng thém mét lwong P, A,,. Khi d6 tdng mé men sé 1a H L, + P, A,
chuyén vi ngang twong ddi sé ting mét lwong A,, khi két cAu dat dén trang thai can
b&ng tng v&i vi tri cudi cung, nhw trén hinh 1b.
Phuwong trinh can bang mé men cudi cung (bao gdm hiéu tng P - A) sé la:

BZ (Mlt1+ IVIItZ ) = HuLs+ ZPLJDZLI

2)
trong d6 B, 1a hé sb khuyéch dai mé men va M, M, 1a mé men bac nhét.
Thay céng thirc (1) vao cdng thirc (2) ta co:
B = HuLs+EPuD2u
2
H,L, 3)

T hinh 1 va dung hé sb ty 1& n, dat

Ay, =nH, (4)

Tai ngang khuyéch dai twong dwong trong hinh 1b sé& Ia tdng mé men chia cho L,
xac dinh theo cbng thirc:

ZP A,,
Tai ngang twong dwong = HU+L— 5)
Khi dé: s
P A

A, =n (tai ngang twong dwong) = h(Hu+ —Ili ZUJ 6)
Thay bang A, =nH,: s

D2u = D1u+ D1u ZPUDZU

HULS

)
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(a) Phan tich bac nhat

—J &

i,

(b) Phan tich bac hai

Hinh 1. Lu'c tac dung Ién cgt trong mot tang ctia nha khung nhiéu tang

Tl d6 tim dwoc Ay,

D2u = D1UA
1-ZP, HL ;:‘
u-s (8)
Thay cdng thirc (8) vao cdng thirc (3) ta coé:
B, = 1
A1
1-ZP, H L“
u-s (9)

Chu y réng H, trong cong thirc (9) Ia tdng tai ngang tac
dung lén tang. Khi phan tich bac nhét la dan héi, chuyén vi
A4, va lwc H, 14 do tai tinh toan gay ra, ti s6 A,/ H, do tai tinh
toan gay ra va A, /H do tai tiéu chuan gay ra 1a nhw nhau.

Néu dung phwong phap khuyéch dai mé men thi tdng mo
men xac dinh theo coéng thirc:

Mu = B1Mnt+ BZMIt (1 O)

Trong d6 yéu cau hai phan tich dan hdi bac nhat: phan tich
tac dung cua tai drng dé c6 md men M, va hé sb khuyéch
dai twong &ng B, va phan tich tac dung cua tai ngang dé cé
m6 men M, va hé sb khuyéch dai twong &ng B,. Hé s6 B, da
dworc trinh bay trong [1].

Hé sb khuyéch dai B, dwoc trinh bay trong [3] la:

1
%7 5p,
1 - u
sP, 1)
hoac:
1
82 - AOh
1-3P,
THL

(12)

Trong d6: IP, la tbng tai trong dirng tinh toan trong tang
c6 chuyén vi ngang;

A, 1a chuyén vi ngang cla tadng dang xét dwéi tac dung
clia tai dirng tinh toan khi c6 ca tai trong ngang tinh toan
ho&c dwdi tac dung cla tai dirng tiéu chudn khi c6 ca tai
trong ngang tiéu chuan;

¥H la tbng tai trong ngang trong tang gay ra ;
L Ia chiéu cao tang;
P, la Iyc nén t&i han Ole.

3. Vi du minh hoa
Kiém tra kh& ndng chiu lwc cla cot tiét dien W14x145
trong khung mét nhip nhidu tdng nhw trén hinh vé. P 1a téng
tai trong tac dung vao cot, w 14 téi phan b6 déu trén dam va
H la téng tai gié tac dung vao mirc tng. Vat liéu 1a thép A36,
diing phwong phap thiét ké hé sb tai trong va cudng do.
Tinh toan:
a) Xac dinh tai tinh toan theo hai t6 hop sau
T& hop 1: Tinh tai va hoat tai
P,=1,2.1023 +1,6.409 = 1882 KN
W,=1,2.7,3 +1,6.21,9 = 43,8 KN/m
T4 hop 2: Tinh tai, hoat tai va tai gio
P, =1,2.1023 +0,5.409 = 1432 KN
W, =1,2.7,3 +0,521,9 = 19,7 KN/m
b) Phan tich dan hdi bac nhat. Mé men tinh toan duwoc
xac dinh theo phwong phap khuyéch dai mé men. Té hop 1
gay ra m6 men c6 biéu dd nhw hinh 3.a, t hop 2 gay ra mé
men c6 biéu d6 nhw hinh 3.c va 3.d.
c) Kha nang chiu lwc clia cot. H& sb chiéu dai tinh toan
K, trong mé&t phang khung duoc xac dinh theo hinh 6.9.4 tai
liéu [2] nhw sau:
_ (ZI/ L)oot _
e (ZI/ L)dam
Guauoi = 1 (Hai chan cot lien két ngam)
Tra hinh 6.9.4 tai liéu [2] duwoc K, = 1,57
Theo phuong y, cot lién két khép & dinh va chan nén
K, =1, do do:
K,L, _1,57.4.12

2(1/ 4)

=3,08
1,41/ 8,5

=38,7
, 1,93

K,L

Ly 1412 _ o0

o 1,21
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P = 1023 kN (Tinh t4)
= A0 kM [Hoat 10d)

w = T3 khm {Tind i)
= 71,9 kMfm (Hoad 15

H =347 kM (Tai gad)

b 1 3
1.41

|

Hinh 2. Tang du@i cung cua khung

g s trong vi du minh hoa
B500
1882 kM 1882 kM l 1432 kN 1432 kN l
[ . 43 B kNim [ I 19,7 kNim [
/4 % 4 & & % & 4 # oL+ ¢ 4 & ¥ & & & % 4
f_,_“L 240.2 451 kN
774 =
30,4
wl
(i} Tink $hi wd bl i {6} Tinh Ghi, ol G v @i gl
| 1432 kN 1432 kN | 2 5
I 19,7 khim [ T | T
I-H_i 4 4 % & & 4 4 S I"_""" o ---"—"---..{
f_l;___‘ — A51MN |+ T .{
[l 353 . [ 2837
' / /
H'I 176 6108 !
~y ol L
| 86.8kN esBkN |

(c) Phén khong dich chuydin ngang
Hinh 3. NGi luc do phan tich dan ho6i bac nhat

o, F, =194432,2 KN/ m? (Tra bang 5 tai liéu [2])

{d) Phéin dich chuyén ngang

Vay tiét dién Ia “compact” va M, = M, = 1058,7 KNm,
®M,=0,9.1058,7=952,8 KNm.

0.P, =, F,A, =194432,2.0,0275=5346,9KN/m> e) Hé s6 khuyéch dai md men B,

. Do khung 13 khoéng gidng nén l&y K, = 1. Theo phuwong
Kigm tra trong mat phang khung:

P, _1432+66.8+19,7.4.25 (o 0, KL, 1412, ¢
¢, P, 5346,9 r 1,93 ’

Dung cong thire 12.10.1 tai liéu [2].
d) Anh huéng ctia ddm. Chiéu dai tinh toan L, = 4m
M, =F,Z, =248212,8.7,38/12=1058,66 KNm

X

C, =0,6-0,4(M,/M,)=0,6-0,4(17,6/35,2) = 0,4

_IIPEA, _ 3,14%.2.10°.0,0275

= : . = 89890KN
(KL/T) 24,6
L Z300 800 12 .o
" F 7 82128121 Co 0,4 0,41

Dol,=4m<L,=5,06 nén M, =M,.
Kiém tra tiét dién W14x145 13 “compact’” hodc “non
compact”.

b, __400
2, 2.27,7

=7,1<%,=10,8

(Bang 9.6.1 tai liéu [2]) — Dat.

B, = = =
' 1-P,/P, 1-1582,5/89890

Khi B, nhé hon 1 thi mé men khuyéch dai trong cot & hinh
3c nhé hon mdé men dau dadm. Dung B,M,, = 35,2 KNm. Tai
tinh toan P, trong céng thirc tinh B, béng tai trong hinh 3.c.

f) Hé s6 khuyéch dai mé men B, cho két cAu trong hinh
3.d. Téng tai tinh toan do cac cot trong mét tAng chiu 1a:

ZPU =2.1432+19,7.8,5=3031,5KN
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Lwc téi han Ole:

IT’EA 2 8
- g=3,14 2.10 .20,0275=36312K,\l
(KL/T) 38,7
va Y P, =2.36312=72624KN
Vay hé sb khuyéch dai mé men B, |a:
1 =1,04

" 1-3031,5/72624

B, =

> 1-3P/>P,
M6 men khuyéch dai 16n nhat cho cot A:
M, =BM,, +B,M, =1.35,2+1,04.610,7 = 670,4 KNm

g) Kidm tra theo phuong phap hé sbé cwdng do va tai
trong. Bé qua udn quanh truc y:

Pu +8( Mux J:0’3+§[wj=0,93<13 Dat.

o.P 9l g,M, 91 952,8

Vay tiét dién W14x145 dam bao chiju lyc.

4. Nhan xét

Trong tiéu chuan AISC trinh bay hai phuwong phap dé xét
dén hiéu ing P — A 1a phwong phap khuyéch dai mé men va
phwong phap phan tich bac hai. Hé sé khuyéch dai mé men
B2 dwoc xay dwng trén co s& ly thuyét nén d& ap dung va
thuan tién cho tinh toan tha céng. Vi du cho théy viéc tinh
toan la don gian, khéi lwong tinh toan 13 khéng nhiéu./.
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Lua chon vatliéu chéng chay...

Céc tinh toan khao sat anh hwéng cla cac théng sé cla
vat liéu chéng chay dén gi6i han chiu Itra clia ciu kién két
cAu thép da dwoc tién hanh trong luan van thac si [5].

Do hé théng quy chuén va tiéu chuén Viét Nam khong cé
da bang tra va huéng dan tinh toan cho céc loai vat liéu boc
chéng chay cho két cAu thép nén Bang tra thwe hanh thiét ké
chéng chay cho két cAu thép clia hiép hdi chdng chay vwong
quéc Anh [9] dwoc sir dung. Trong tai liéu [9], méi loai vat liéu
chéng chay (d4 biét trong lwong riéng, do dan nhiét) dwoc dé
xuét bang tra gdm hé sé tiét dién, chidu day viva (rng v6i gidi
han chiju Itra R30, R60, R90 hodc R120. Tuy nhién trong tai
liéu nay khéng co bang tra cho loai vat liéu boc la bé tong.

V6&i muc tiéu d& xuét dwoc bang tra thwe hanh sép xép
dr liéu phu hop véi muc dich so sanh nhiéu loai vat liéu boc
chéng chay cho mét cAu kién da xac dinh gidi han chiju Itra
yéu cau, cac bang tra dang nhw Bang 3 da dwoc dwa ra trong
tai liéu [5]. Trong d6 A/V 1a hé sé tiét dién (tinh hoac tra bang)
béng dién tich b& mét tiép xtc véi Ira cla cAu kién trén thé
tich céu kién, A la dd dan nhiét, y 1a khéi lwgng riéng cla vat
lidu, d 1a chiéu day I¢p vat liéu. Cac bang tra nay dwoc lap
dwa vao tai liéu [9]. Lwu y mbi dong trong bang 1a mét loai vat
liéu khac nhau. D& chon chidu day vat liéu can biét cac thong
s6 A va y. Vat ligu son trwong phdng khdng dwa vao day vi
kha nang cach nhiét cia son khong chi phu thuéc vao cac
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Phan tich ddng m& khung thép phang duoc giang
st dung thuat toan tién héa vi phan

Fuzzy dynamic analysis of 2d-braced steel frame using differential evolution optimization

Tom tat

Bai bao nghién ciiu 4p dung thi tuc phan ti hiiu
han md phan tich d6ng két cau khung thép phing
véi cac dai lugng dau vao mé. Cac hé so lién két
giiia dam — c6t, cdt — mong, tai trong, khéi luong
riéng va hé s6 can dugc mé ta duéi dang cac sé mé
tam giac. Phuong phap tich phan sé p — Newmark
dugc ap dung xac dinh chuyén vi trong hé phuong
trinh can bang déng tuyén tinh. Phuong phap toi
uu miic — a st dung thudt toan tién héa vi phan
dugc tich hgp voi md hinh phan ti hitu han dé
phan tich dong két cau mé. Hiéu qua ctia phuong
phap dé xuat dwgc minh hoa théng qua vi du lién
quan dén khung thép phéng hai muai lam tang,
ba nhip dugc gidng tap trung.

Tirkhéa: Khung thép gidng, lién két ma, dong luc két cdu
ma; thudt todn tién héa vi phan

Abstract

This paper studies the application of the fuzzy finite
element procedure for dynamic analysis of the planar
semi-rigid steel frame structures with fuzzy input
parameters. The fixity factors of beam — column and
column — base connections, loads, mass per unit
volume and damping ratio are modeled as triangular
fuzzy numbers. The Newmark-B numerical integration
method is applied to determine the displacement of
the linear dynamic equilibrium equation system. The
a — level optimization using the Differential Evolution
(DE) integrated finite element modeling to analyse
dynamic of fuzzy structures. The efficiency of proposed
methodology is demonstrated through the example
problem relating to the twenty-five — story, three — bay
concentrically braced frame.

Keywords: braced steel frame, fuzzy connection, fuzzy
structural dynamic, differential evolution algorithm
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1. Introduction

In the dynamic analysis of steel frame structures with semi-rigid
connections, rigidity of the connection (or fixity factor of the connection),
loads, mass per unit volume, damping ratio ... have a significant influence
on the time — history response of steel frame structure [4]. In practice,
however, many parameters like worker skill, quality of welds, properties
of material and type of the connecting elements affect the behavior of a
connection, and this fixity factor is difficult to determine exactly. Therefore, in
a practical analysis of structures, a systematic approach need to include the
uncertainty in the connection behavior, and the fixity factor of a connection
modeled as the fuzzy number is reasonable [5]. In addition, the uncertainty
of input parameters is also described in form of fuzzy numbers, such as
external forces, mass per unit volume and damping ratio. In this paper, the
fuzzy displacement - time dependency of a planar steel frame structure
is determined in which the fixity factor, loads, mass per unit volume, and
damping ratio are described in the form of any triangular fuzzy numbers.
A procedure is based on finite element model by combining the a — level
optimization with the Differential Evolution algorithm (DEa). The Newmark-3
average acceleration numerical integration method is applied to determine
the displacements from the linear dynamic equilibrium equation system of
the finite element model.

2. Finite element with linear semi-rigid connection
The linear dynamic equilibrium equation system is given as following

[+ (i) + K = {P(0) o

where {ii}, {i}, and {u} are the vectors of acceleration, velocity, and
displacement respectively; [M], [C], and [K] are the mass, damping, and
stiffness matrices respectively; {P(t)} is the external load vector. The viscous
damping matrix [C] can be defined as

[C]=a, [M]+ B [K] )
where aM and K are the proportional damping factors which defined as

2w 0, 2

;ﬂkzg

aMzg

W, + @, W, + @, 3)

where ¢ is the damping ratio; w; and w, are the natural radian frequencies
of the first and second modes of the considered frame, respectively.

In this study, the frame element with linear semi — rigid connection is
shown in Fig. 1, with E - the elastic modulus, A — the section area, | — the
inertia moment, m - the mass per unit volume, k; and k, — rotation resistance
stiffness at connections.

The element stiffness matrix - [K®] and the mass matrix - [M®] of the
frame are given by [4], with s; = Lk; / (3El + Lk;) denote the fixity factor of
semi — rigid connection at the boundaries (i = 1,2). In Eq. (1), when fixity
factors of connections, external loads, mass per unit volume and damping
ratio are given by fuzzy numbers, the displacements of joints are also fuzzy
numbers. In steel structures, the common fuzzy connections can be defined
by linguistic terms as shown in Fig. 2. Eleven linguistic terms are assigned
numbers from 0 to 10 (§, =0,1,...10) [5].

In the classical finite element method (FEM), in Eq. (1), the displacement
— time dependency of the joints is determined by solving the linear dynamic
equilibrium equation system. The Newmark-g method has been chosen for
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Figure 1. Frame element with
linear semi-rigid connection
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Figure 3. Concentrically braced steel frame with
fuzzy input parameters

the numerical integration of this equation system because of
its simplicity [1]. The fuzzy displacement is determined by the
fuzzy finite element method (FFEM) using the a-cut strategy
with the optimization approaches. FFEM is an extension of
FEM in the case that the input quantities in the FEM are
modeled as fuzzy numbers. In this study, an optimization
approach is presented in the next sections: the differential
evolution algorithm (DEa).

3. Proceduce for fuzzy structural dynamic analysis

3.1. Linear elastic dynamic analysis algorithm

The Newmark-B method is based on the solution of an
incremental form of the equations of motion. For the equations
of motion (1), the incremental equilibrium equation is:

[ ]{Aii} + [C]{ Aik + [K ] { Auf = {AP} (4)
where {ii}, {1}, and {u} are the vectors of incremental

acceleration, velocity, and displacement respectively; {AP} is
the external load increment vector.
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Figure 2. Membership functions of fuzzy fixity factors
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Figure 4. Fuzzy displacement-time response at joint
26 in x direction

i
et prired v on | AP 0000
e
 Cad L]

d = a1 ==l a

Cimplaca—ant | =
Figure 5. The membership functions of fuzzy
displacement at joint 26

The displacement of the joint at each time step is
determined by this algorithm of linear elastic dynamic
analysis.

3.2. a — level optimization using Differential Evolution
algorithm (DEa)

For fuzzy structural analysis, the a-level optimization is
known as a general approach in which all the fuzzy inputs
are discretized by the intervals that are equal a-levels.
The output intervals are then searched by the optimization
algorithms. The optimization process is implemented directly
by the finite element model and the goal function is evaluated
many times in order to reach to an acceptable value. In this
study, the output intervals are the displacement intervals at
each time step, and the solution procedure is proposed by
combining the Differential Evolution algorithm (DEa) with
the a-level optimization. The DEa has shown better than the
genetic algorithm (GA) and is simple and easy to use. Basic
procedure of DEa is described as [6].
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Member Section Cross — section area, A (m?) Moment of inertia, I (m*)
Column (1st to 4th story) W30x391 7.35E-02 8.616E-03
Column (5th to 8th story) W30x326 6.17E-02 6.993E-03
Column (9th to 14th story) W27x307 5.82E-02 5.453E-03
Column (15th to 20th story) W24x306 5.79E-02 4.454E-03
Beam (1st to 20th story) W24x250 4.74E-02 3.534E-03

4. Numerical illustration

A twenty-five — story, three — bay concentrically braced
frame subjected to fuzzy impulse force as shown in Fig. 3
is considered. The fuzzy input parameters are: 7, = (7.85,
0.785, 0.785), m,= (50, 5, 5), §,=9, §,=8, §,=7, §,= 6,
§;=5, §,=1. The fuzzy damping ratio is & = (0.05, 0.005,
0~.005). The fuzzy impulse force is: 15(t) =P (0<t<3s),and
P(t) =0 (t>3s), with P= (40, 4, 4). These fuzzy terms
are considered to be triangular fuzzy numbers with 20%
absolute spread. A time step At of 0.05 second is chosen in
the dynamic analysis. The output intervals of displacement
are calculated by using DE programmed by MATLAB. The
section properties used for analysis of the frame are shown
in Table I.

Fig. 4 shows the fuzzy displacement-time response and
the membership functions of fuzzy displacement at different
times in 3D — axis. Fig. 5 shows the membership functions
of fuzzy displacement and the deterministic displacement (at
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M6 hinh macro cho phan tich khung cé tuong chéen

Macro models for analysis of infilled frames

Tom tat

Bai bao trinh bay téng quan vé cacmd
hinh macro khac nhau dugc sit dung dé
phan tich két cau khung ¢6 tudng chén.
Tudng chén c6 thé dugc md hinh héa béi
thanh chéng don nghiéng hoac nhiéu
thanh chéng nghiéng chiu nén. Trong
bai bao nay, cac cong thic thuc nghiém
xac dinh bé rong thanh chéng nghiéng,
cacmé hinh thanh chéng don va cicmé
hinh da thanh chdng dugc gi6i thiéu.
Cac vi du phan tich khung chén dugc
trinh bay nham so sanh két qua tinh
toan tif cdc mo hinh khac nhau. Cach ap
dung ciing nhu vu nhugc diém clia cac
mé hinh ciing dugc chi dan va thao luan.
Tir khoa: Thanh chdng nghiéng, khi xdy,
khung chén, md hinh macro.

Abstract

This paper presents an overview on macro
models for analysis of infilled frames.

Infill can be modeled by single or multiple
compression diagonal struts. In the paper,
several practical formulae for defining
width of equivalent diagonal strut, and
single-strut models, multiple-strut models
are presented. The results from numerical
examples of infilled frame analysis by using
different models are compared to each
others. The implementation of different
models is recommended, the advantages and
disadvantages of each model are discussed.

Keywords: Diagonal strut, masonry, infilled
frames, macro model.
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Pham Pha Tinh

1. Gi&i thiéu

Twdng xay chén rat phé bién trong cac két cAu khung, né lam thay ddi (rng xr clia
khung, tlr dang khung khéng chén thanh dang khung gidng. Twdng chén déng gép
mot vai trd dang ké vao dod cirng ctia khung khi chiu tai trong ngang, dan dén lam giam
chuyén vi ngang & dinh nha, ddng thdi lam gidm mo6 men trong cét va dam. Tuy vay,
viéc 1am téng dd cirng cho khung ciing kéo theo 1am gidm dd déo cla két ciu va lam
giam chu ki dao dong, hé qua la cé thé lam tang lwc cat day va thay dbi ting x&r clia
khung khi chiu tai trong ngang hay dong dét.

D& phan tich khung chén, c6 thé st dung mé hinh phan t& hivu han (PTHH) micro,
hinh 1a, hoac mé hinh PTHH macro, hinh 1b. Mé hinh micro khéng nhirng cho két
qua chinh xac ma con md ta day da (rng x& ctia khung chén, song tén thdi gian md
phdéng va thoi gian tinh toan. M6 hinh macro don gidn hon, mé phéng va tinh toan
nhanh hon, song ciing cé thé cung cap cac Ii giadi hop ly, dic biét trong viéc thiét ké
thwe hanh, néu twdng chén dwoc thay bang cac thanh chéng chéo chiu nén, véi cac
kich thuwdc hinh hoc va cac dac trwng co hoc thich hop.

Viéc nghién ctru khung chén da dwoc bat diu tlr khoang ndm 1960. Nhirng tac gia
dAu tién nghién ctu vé twong chén cé Polyakov (1960), Holmes (1961), Smith (1962).

Trai qua hon nira thé ky, dé tai khung chén van rat tha vi va thu hat rat nhidu tac
gia nghién ctru. Déi twong va tham sé nghién clru trong dé tai khung chén rat phong
phu, nhw: anh hwéng cua 16 clra, anh hwéng cia dd cieng twong ddi gitra khung va
twong chén, anh hwéng cla ti [& dién mao twéng chén — (ti sb chidu dai va chiéu
cao twdng chén), &nh hwdng cla ty lé twong dbi gitra tai trong ngang va dirng dén
chiéu dai doan tiép xtc, anh hwédng cla ma sat va cac lién két chéng trwot tai mat
chung gitra khung va twéng chén, sw lam viéc cla khung chén ngoai mét phang,
khung chén chiu dong dat, phan tich pushover khung chén, dé ctrng va doé déo cua
khung chén, phan tich gi¢i han (hay phan tich déo) khung chén, cai tién cac mé hinh
PTHH macro, phat trién cac mé hinh PTHH micro, ... Phwong phap nghién cteu chi
yéu la thuc nghiém va phuong phap PTHH. Céac két qua nghién clru van dwoc cong
bd mét cach lién tuc dén ngay nay, trong dé cé Smith va Carter (1969), Mainstone
(1971), Klingner va Bertero (1976), Bazan va Meli (1980), Liauw va Kwan (1984),
Syrmakezis va Vratsanou (1986), Papia, Russo va Zingone (1988), Dawe and Seah
(1989), Saneinejad (1990), Chrysostomou (1991), Pauley va Pristley (1992), Crisafulli
(1997), EI-Dakhakhni (2002), Akin (2006), Dolsek va Fajfar (2008), Sevil (2010), Fiore,
Netti and Monaco (2012), Nemati (2015), Asteris va céng sw. (2011, 2017), ...

Bai bao nay gi¢i thiéu cac mé hinh macro cho viéc phéan tich khung c6 twdng chén,
trong d6 phan 2.1 trinh bay vé& quan diém va giéi thiéu cac cdng thirc thwe nghiém tinh
bé réng ctia thanh chéng don, phan 2.2 gi¢i thiéu cac mé hinh da thanh chéng. Cac
cong thirc tinh bé rdng thanh chéng va cac mé hinh cé thé dwoc st dung dé& phan
tich két cdu dwoc tdng hop bédi Crisafulli (1997), Al-Chaar (1998), Asteris (2011), va
c6 thé duwoc ap dung mét cach kha dé& dang bdi cac ky sw thiét ké trong viéc thiét ké
thwe hanh cac két cdu khung cé twdng chén. Cac vi du phan tich khung chén dwoc
trinh bay & phan 3.

2. Cac mo hinh macro
2.1. M6 hinh thanh chéng don

a. Quan diém

Phan tich khung chén chiu tai trong gio tlr trai sang phai, hinh 2. Truéng (rng suét
trong twérng chén thé hién dai chiu nén theo dwérng AD va CG. Khi tai trong co chigu
ngwoec lai, thi hinh thanh dai chiu nén BC va DE trong twd'ng chén. Nhw vay, twdng
chén cé thé dwoc thay thé béng thanh chéng nghiéng chiu nén, hinh 3. Quan diém
thay twéng chén bang thanh chéng chiu nén dwoc dé xuét dau tién bdi Polyakov
(1960).

Trong hinh 3, A, L 1a chiéu cao cot va chiéu dai dam, tinh ti tim cAu kién, 4,,,L,,
I& chidu cao va chiéu dai twong chén, d 1a chiéu dai dwéng chéo tuwdng chén, @1a géc
gitra dwong chéo twdng cheén véi truc hoanh (rad), &, |a chiéu dai doan tiép xdc
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twéerng chén véi dam, véi cot, w la bé réng tinh toan ctia thanh chéng
twong dwong, 4, |a dién tich tiét dién ngang thanh chéng, E,,,E,, E,
l& mé dun dan héi ban dau cla khéi xay, cta dam, cla cot, ¢ 1a chidu
day twéng chen, 1,1, 1a md men quan tinh cla tiét dién dam, cot.

b. B& rong clia thanh chéng nghiéng

Céc codng thire thwe nghiém xac dinh bé rong cla thanh chdng
twong dwong da dwoc téng hop trong cac nghién ctru clia Crisafulli
(1997), Al-Chaar (1998), Asteris (2011), va dwoc tom tit lai nhw sau
day:

Theo Holmes (1961):

w=d/3
Theo Smith (1962):
w= (0,1 - O,25)d (2)
Smith (1969) gi6i thiéu mét tham sb ddc trwng cho khung chén, jh
, d& xac dinh chiéu dai doan tiép xuc gitra khung va twong chén. ™
dwoc tinh theo phwong trinh (3), la mét ham phu thuéc vao dd cirng
twong dbi ctia khung va tuwéng chén

(1

Ay = 3(E,tsin20)/(4E 1.h,) (3)
Trong doé
O=tan"'(h,/L,) (4)

Cong thtre (3) ap dung khi tai trong ngang tac dung Ién khung chén
dwéi 50% tai trong ngang gi¢i han. Chiéu dai doan tiép xuc gitra twong
va cbt dwoc tinh nhuw sau:

a, =7/(24,) (5)
Céng thirc (3) va (5) 1a nén tang cho cac nghién ctru tiép sau.
Theo Mainstone (1971):
w=0,16(2,h) " d
Theo Mainstone va Weeks (1970), Mainstone (1974):
w=0,175(2,h) " d (7)

Codng thire (7) cling dwgc ap dung trong FEMA 274 (1997), FEMA
356 (2000).

Theo Bazan va Meli (1980):
w= (0,35 +0, 022,B)h

(6)

(8)

V6i B=E,A. [(G,A,). E., A 1amédun dan hdi clia bé tong cot
va dién tich tiét dién cot, G, , 4, 1a md dun truot cla khdi xay va dién

m

tich tiét dién khdi xay, 4, =L,rva G, =E, /| 2(1+v)]. Cong thirc
(8) dwoc ap dung khi 0,9< <11 va 0,75<h/L<2,5.

Theo Liauw va Kwan (1984)

w=(0,955in20/2,/2,h )d (9)

Diéukiéndéapdung (9)1ad =25 — 50" hay h,, /L, =0,46 — 1,2

, phtt hop véi cac kich thwéc hinh hoc phd thong clia tuwdng chén.

Theo Decanini va Fantin (1987) [2, 3, 9]:

Khi khéi xay chua not:
(0,085+0,748/4,h)d  khi A,h <7,85
(0,13+0,393/4,h)d  khi A,h>7,85

Khi khéi xay da not:
(0,01+0,707/4,h)d  khi A,h <7,85
(0,04+0,47/2,h)d  khi A,h>7,85

(10)

(11)

Pauley va Prisley (1992):

w=(1/4)d (12)
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(a) Minh hoa daon gian
mot mo hinh micro

(b) Minh hoa mat
mo hinh macro
Hinh 1. M6 hinh PTHH cho phan tich khung
chén

—

I
L

Hinh 2. Ung suat o__ trong tudng chén

in

-..'a_,.‘l._-..-

1
. L ]
Hinh 3. Thanh chéng nghiéng chiu nén

Coéng thirc (12) ap dung cho thiét k& khung
chén chiu déng dat, va thién vé an toan.

Theo Durrani va Luo (1994):

w=ydsin26

Vi

y=0,325in20 (WE 1 /mE.11,) " (14)

m=6(1+6E,1,h/7E I L) (15)

Theo tiéu chuidn Canada CSA (S304.1-04)-

2004 [7];
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(a) Thanh chong dat
ding tam dudng chéo

(b) Thanh chong dat
Iéch tam

Hinh 5. Cac quan diém vé vi tri cia thanh chdng chiu
nén (hinh trich tir FEMA 356)

(a) chdng nat-nat

Hinh 6. Vi tri cia thanh chéng don

w=min(w,/2,d/4) (16)

Trong d6 w,,w la bé rong cta thanh chéng voi ing suét
phan bd hinh tam giac va phan bb hinh chir nhat tropg dai
chiu nén, hinh 4. w;, dwoc tinh t‘heo chieu dai doan tiép xuc
cla twong chén véi cot va véidam, la «, va ¢,

_[2 2
wy, =4\ +af

Véi:

(17)

= \/4Eclchm Etsin20) (18)

o, =7Y(4E,1,L,)/(E,tsin26)
Theo Papia va cong sy (1988):

Bé rong thanh chong theo Papia, ngoai anh hudng cla
dd clrng twong doi gitra khung va twong chén, con ké dén
anh hwéng cua tai trong ding.

(19)

c 1
O AL (20)
* ﬂ
voi | 2 (1)
_E, txh (hjz 14, L
A= T ek 1)
LI\ A h
k=1+(18/1 12009, (22)
&, =F, /(2A0Ef) (23)

(b) chong nut-cot

(c) chong cot-cot

¢=0,249-0,0116v+0,567v* (24)
B =0,146+0,0073v +0,126v> (25)
z=1+0,25(L, /h, 1) (26)

Trong d6 v 1a hé sé Poisson cla twéng chén, E & md
dun dan héi ctia khung, A,,A, 1a dién tich méat cat ngang
dam va cot, F, la tai trong théng dirng tac dung Ién twong.

Trong bai toan phan tich téng thé, cac thanh chéng chiu
nén thay thé cho dd clrng clia twdng chén cé thé dat ding
tdm qua dwong chéo cua khung, hinh 5a, tuy vay, hinh dang
nay khéng thé hién dwoc lwc tac dung vao cét, vi vay thanh
chdng c6 thé dat Iéch tam, hinh 5b.

Qua cac nghién ciru bang thuc nghiém ciing nhw béng
phan tich, cac md hinh thanh chéng don cé thé dwoc st
dung nhw trong hinh 6.

Trong hinh 6c, doan tiép xuc gitra dai chiu nén va cot
duwoc tinh nhw sau:

(27)
(28)

z=wfcos 0,

tan6, = (h, —a,)/L,
2.2. M6 hinh da thanh chéng

Mé&c di mé hinh thanh chéng don kha don gian va cho
két qua phan tich tdng thé khung chén kha tét, song mé hinh
nay khéng phu hop cho phéan tich xac dinh chuyén vi, n6i lwc
trong dadm va cot khung, do khong ké& dwoc chiéu dai doan
tiép xuc.
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(a) Hai thanh chéng song song [9]

Hinh 7. Mgt s6 mo6 hinh hai thanh chdong

—

1

(a) Ba thanh chong

song song [8]

(b) Hai thanh chdong chéo nhau [9]
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(c) Hai thanh chong khong song
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song [15]
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Hinh 8. M6t s6 mo hinh ba thanh chong

(b) Ba thanh chong
khong song song [13]

Bang 1. So sanh chuyén vi dinh va chu ki dao ddng,
mo hinh thanh chong don véi cac bé rong thanh
chong khac nhau

. Chuyén vj .
s Coéng 2 Chu ki
Tac gia theee | W (mm) ngang & | o déng
dinh
Khung khdng chén 0,0205 0,4631
Holmes (1961) (1) 2000 0,0076 0,3025
. 600- 0,0096 - 0,3201 -
Smith (1962) | (2) | 1509 | 00079 | 0,3052
Mainstone
(1971) (6) 664 0,0094 0,3179
FEMA 356
(2000) (7) 641 0,0094 0,3187
Bazan va Meli
(1980) (8) 1222 0,0082 0,3077
Liauw va Kwan
(1984) (9) 1230 0,0082 0,3077
Decanini va
Fantin (1987) (10) 1811 0,0077 0,3034
Decanini va
Fantin (1987) (11) 1287 0,0081 0,3071
Pauley va
Prisley (1992) (12) 1509 0,0079 0,3052
Durrani va Luo
(1994) (13) 918 0,0087 0,3119
CSA (S304.1-
04) - 2004 (16) 1509 0,0079 0,3052
Papia (2008) (20) 1360 0,0081 0,3064

(c) Ba thanh chong song song,
thanh & giira cé tiét dién thay doi [10]

DPé khac phuc nhwoc diém nay, cd nhidu mé hinh da
thanh chdng dwoc nghién ciru va dé& xuét, gdm mé hinh hai
thanh chdng, ba thanh chéng hay ndm thanh chéng. Cac
thanh chéng cé thé song song hay khéng. Cac mé hinh da
thanh chéng dwoc thé hién trong cac hinh 7, 8, 9.

M6 hinh nhw hinh 7a dwoc dé& xuét bdi Crisafulli [9]. MAi
thanh chéng co dién tich tiétdiénngang 4, =4, , =4, /2

. Vi tri cGia thanh chéng «, =, /3 voi @, duoc tinh theo
pt.(5). M& hinh nhw hinh 7b dwoc dé xuat béi Schmidt [9], vi
tri cac thanh chéng c6 thé chon ., =a, /3, o, =, /3 Vvéi
a,,a, dugc tinh theo pt.(18) va (19). M6 hinh nhw hinh 7¢
dwoc dé& xuét béi Fiore va cong sw, chi tiét cia mé hinh nay
da duwoec trinh bay trong [6].

M6 hinh nhw hinh 8a dwoc dé& xuat bdi Chrysostomou
(1991), trong d6 thanh & gitra c6 dién tich tiét dién ngang la
A,./2 , hai thanh bén ngoai méi thanh c6 dién tich tiét dién
ngang 4, /4, vitrithanhchéngla a, =, /2 ,voi a, duoc
tinh theo pt.(5)

Mé hinh nhu hinh 8b dwoc dé& xuét béi El-Dakhakhni
(2002), v&i a, dwgc tinh nhw sau:

v \/Z(ij +0,2M,) o4

i (30)

Trong do:

Mp/' =min(Mpb’M1w> (31)
Voi M,,,M, lan lvot la mé men giGi han cda dam
va cla cét. f, , la cwong dd chiu nén cla khéi xay theo
phwong clia mach ngang.
M6 hinh nhw hinh 8c dwoc d& xuét béi Crisafulli va Carr

(2007). Thanh chéng & gitra co tiét dién thay ddi d& mo
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phéng cho treong hop twdng chén bi nén v& & géc. Sy pha
hoai do v& & goc twong chén it khi xay ra véi treong hop
khung BTCT, nhung cé thé xay ra véi truong hop khung
thép, vi khung thép mém hon khung BTCT va chiéu dai doan
tiép xtc gitva twdng va khung la bé hon. Van dé dét ra cho
nghién cru la xéac dinh dién tich va chiéu dai doan giam yéu
cla thanh & gitra.

M6 hinh ndm thanh chéng song song nhw hinh 9 dwoc
d& xuét béi Syrmakesis va Vratsanou (1986).

Bé& rong va vj tri cac thanh chéng cé thé dwoc xac dinh
dwa vao biéu dd phan b trng suét ly twéng héa dang hinh
tam giac nhw & hinh 4. C6 thé chon thanh & gitra cé bé rong
béng (24/50)w, hai thanh trung gian, méi thanh cé bé rong
béng (10/50)w, hai thanh ngoai cuing, m&i thanh c6 bé rong
bang (3/50)w. Cac gia tri xac dinh vitri la «,, =0,5¢,, va
a,, =2a,/3,v6i a, dwoc tinh theo pt. (5)

3. Vi du phan tich két cau

Phan tich khung bé téng c6t thép ba tAng mét nhip chén
gach nhuw hinh 10. M6 dun dan hdi ctia bé téng khung la E,
= 25 GPa. Twong xay bang gach dac, mé dun dan hoi clia
khéi xay theo phuong x va y (song song va vudng goc véi
mach ngang) Iép Iugt la: E. = 4,5 GPa, Emy‘ =7,§ MPa. Tai
trong dirng & dam tang mai la 20 kN/m, & dam tang 2 va 3
la 50 kN/m. Tai trong ngang phan bd déu 1én cot trai, theo
phuwong x la 25 kN/m. Céng cu giup d& viéc phan tich la
SAP2000, v14.2.2.

Trwéc hét, phan tich dan hdi khung, twéng chén duoc
thay bang thanh chéng don co chiu day va mé dun dan hdi
cla twong chén. B& rong cla thanh chdng dwoc tinh theo
céac cong thire khac nhau. So sanh két qua phan tich khung
vé chu ki va chuyén vj dinh (ng v&i cac bé réng thanh chéng
khac nhau dwoc cho trong bang 1.

Tiép theo, st dung cac mé hinh da thanh chéng dé& phan
tich khung. Két qua phan tich cla cac mé hinh da thanh
chéng dwoc so sanh véi nhau, ddng thdi cling dwoc so sanh
v&i két qua clia md hinh thanh chéng don va mé hinh micro.

Bang 2. So sanh két qua phan tich tong thé giira cac
mo hinh

D
L]
A g N .
14
=
N I
— I. -—

Hinh 9. M6 hinh nam thanh chong song song
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Hinh 10. Khung cho cac vi du phan tich

Bang 3. So sanh két qua phan tich cuc bo giira cac

M& hinh dwoc st Xem Chuyénvi | Chu ki dao
dung dé phan tich | hinh vé | ngang & dinh déng
M6 hinh micro [6] 0,0079 0,3040
MO hinh mot thanh | ¢, 0,0079 0,3052
chong, ndi nut-nut
Mo hinh mot thanh | ¢ . 0,012 0,3352
chong, noi cbt-cot
Mo hinh hai thanh 7a 0,0085 0,3105
chong song song
MO hinh hai thanh |, 0,0083 0,3038
chong chéo nhau
M hinh hai thanh
chéng khong song 7c 0,0078 0,3003
song
MO hinh ba thanh | g, 0,0081 0,3058
chong song song
MO; hinh nam thanh 9 0,0081 0,3058
chong song song

mo hinh
Mo hinh duoc siy | XEm | B9 ¥ng lon | MO men udn lom
A hinh | nhat & dam | nhat & nhip dam
dung dé phén tich ~ C LA s A
vé | santang3 san tang 3
M6 hinh micro [6] 0,0014 26,46
Mo hinh mot thanh |- g, | ¢ 5023 115,48
chong, ndi nut-nut
M@ hinh mot thanh | ¢ .| 5 5026 96,0
chong, noi cot-cot
MoA hinh hai thanh 7a 0,0016 92.13
chong song song
Mo; hinh h’al thanh 7b 0,0011 772
chong chéo nhau
M6 hinh hai thanh
chéng khéng song | 7c 0,0013 60,14
song
MoA' hinh ba thanh 8a 0,0009 83,05
chdng song song
MoA hinh nam thanh 9 0,0005 81.0
chong song song
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Vi day | bai toan phan tich dan hdi, nén bé rong thanh chéng
don dwoc chon la 1509 mm, theo cac pt. (2), (12), (16). Két
qua phan tich tdng thé dworc trinh bay trong bang 2, M6 men
udn va d6 véng clia ddm san tAng ba dwgc cho trong bang 3.

4. Két luan

Bai bao da tdng hop cac cong thirc tinh bé rong thanh
chéng twong dwong va cac mé hinh macro dé& phan tich
khung chén. Cac vi du tinh toan béng sb cho thay:

Vi ¢6 qua nhiéu tham s anh hwéng, nén bé rong cla
thanh chdng don ctia cac nghién ctvu khac nhau c6 thé khac
nhau, tham chi khac nhau rat nhiéu. (Tuy nhién sw khac nhau
nhiéu do cac nghién ctru thwe hién cho cac giai doan phan
tich déo hay phan tich dan hdi).

Mb hinh thanh chéng don chi phi hop véi bai toan phan
tich tng thé. Noi cach khac, khi xac dinh néi lwc hay chuyén
vi trong cac cu kién khung thi mé hinh thanh chéng don
khéng phu hop.

C6 thé st dung mé hinh da thanh chéng dé thay thé cho
twdng chén, gdm mé hinh hai thanh, ba thanh, ndm thanh.
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KHOA HOC & CONG NGHE

Hiéu qua ctia dam thép t6 hop han
tiét dién chir I canhrong

Effect of welded built-up I-section beam with hollow flange

Tom tat

Bai bao dua ra cac cong thiic giai tich
dé tinh cac dac trung hinh hoc ciia dam
thép tiét dién chif I to hop han canh
trén rong. Bai bao ciing trinh bay cac
¢6ng thiic kiém tra mat 6n dinh tong
thé dam theo tiéu chuan thiét ké két
cau thép cia chau Au (EC3). Mt vi du
dugc thuc hién dé lam r6 cach tinh toan
ap dung cho tiét dién chi I canh rong va
néu bat dugc uu diém cda loai tiét dién
nay so vai tiét dién chi I théng thudng
trong thuc té thiét ké.

Tir khoa: Tiét dién chir | cdnh rong, On dinh
téng thé cda dam thép, Tiét dién kin-hd.

Abstract

This paper presents a set of analytical
formulas to determine section properties
of a mono-symmetrical I-section beam
with hollow flange. The paper presents also
formulas for verifying the lateral buckling
condition of the beam according to
Eurocode 3. An example is performed to
bring out the calculation and highlight
advantages of this kind of section in
comparison with the normal I-section in
practical design of steel structures.

Keywords: /-section with hollow flange,
Lateral buckling of steel beam, Opened-closed
section.

KS. Vy Son Tung

Khoa Xay dung DD&CN
Truong Pai hoc Xdy dung
Email: tungvs@nuce.edu.vn
PGS.TS. Bui Hing Cuong
Khoa Xay dung DD&CN
Truong Pai hoc Xdy dung
Email: cuongbh@nuce.edu.vn

Vy Son Tung, Bui Hung Cuong

1. Téng quan

Hién nay tai Viét Nam, két ciu thép dwoc stv dung trong cac cong trinh nha dan
dung va cong nghiép. Khi thiét ké céc cdng trinh nay, cac ki sw thu’(‘yr]g lva qhon dam
thep cé tiet dién 1. Tuy vay, viéc thiét ké dam thép thwong gap cac van de ve 4n dinh
téng thé ma g|a| phap xt Iy 1a bd sung hé gi&ing hodc hé dam phu thng giai phap
nay tbn kém vé vat liéu va nhan cong thi céng. T thuc tién do, tiét dién 16 hop han co
canh trén réng da duoc cac tac gia Bui Hing Cwéng va Nguy&n Minh Tuyén [1] nghién
ctru va chi ra nhitng wu diém cla loai tiét dién nay khi tinh toan mét &n dinh xoén uén.

Dam thép tiét dién chiv | canh trén rdng cé thé duoc thiét ké theo EC3 va ap dung
trong nhiéu loai cAu kién khac nhau nhw ddm cAu truc, ddm trong khung nha dan dung
két cAu thép, trong nha cong nghiép, trong khung nha két cAu lién hop... Tuy nhién,
hién nay chwa cé cong thirc giai tich dé& xac dinh cac dic trung hinh hoc khi mét 6n
dinh xoan udn cua tiét dién dam chi I canh rdng, didu nay gay tr& ngai cho viéc ap
dung clia cac ki suw.
2. Kha nang chiu udn ctia ddm thép theo diéu kién dn dinh téng thé cua EC3

Diéu kién 6n dinh tdng thé ctia dam thép:

Meo _ (1)
M, g

Trong d6: Mgy 1a mémen ubn trong dam thép gay ra do tai trong.

Myry 1@ khd nang chiu udn ctia ddm thép theo diéu kién 6n dinh téng thé.

Gié tri My rg dwoc xac dinh theo cdng thirc:

fy
Mprs =% Wy — 2)
Twn
Trong do6:
W, = W,,, dbiva&ithép tiét dién loai 1 va tiét dién loai 2. (3)
Xt 13 hé sb gidam kha nang chiu uén ctia dam do méat 6n dinh téng thé.
. 1
LT = va <1 (4)
D+ Py - A far
q)=0'5|:1+0'LT (XLT _}“LT,O)+B}\‘5T:| (5)
by " > 2 . 2 2 > A W f
At 1a d6 manh 6n dinh téng thé cta dam: Mg = _x Vv (6)
M

cr
Déi véi loai tiét dién 1t6 hop han c6 ty sb h/b > 2 va cac dang tiét dién cé hinh dang
phirc tap, ta &p dung phwong phap an toan: B =1, A1o=0.2, o7 = 0.76.
Dé tinh gia tri momen t&i han Mcr, bai bao s dung cac két qua nghién ctru cla tac
gia Trahair va cac cdng sw [2] vi tinh tbng quat, ¢ thé &p dung cho cac trwdng hop
gép trong thuc té thiét ké. Theo d6, cong thirc mémen t6i han la:

2
04 N 04 N
Mcr — Mcro am 1+ Oy yQ cry + O yQ cr

’ Mcr,O Mcr,O
(7)

O, 14 hé sé anh hwéng do phan b lwc trén dam:
L Y ®)

(V2 M2 M)
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= B ¢
. e -
- S
L ==
X,
fia
F—-—r—m _L

Moax 12 gid tri mémen I&n nhéat, My, M5 va M, Ian lwot 13
moémen & 1/4, 1/2 va 3/4 nhip.

Yo' la khodng céch tir tam xoén (tam cat) cua tiét dién
dam dén diém dat lwc. Chidu dwong dwoc lay 1a chiéu cua
Iwc tac dung.

N, lalycnén téi han cda tiét dién.
2
i EIy

ey — 12

9)
L 1a chiéu dai nhip, I, la mémen quan tinh quanh tryc yéu
ctia dam.

Mo 1a gid tri mémen t&i han co s&, dwoc xac dinh theo
cac cbng thirc sau:

Déi véi tiét dién c6 hai truc dbi xtrng:

2
n° El w2 El
_ y w
Mo —\/ B [G I, + B

Déi voi tiét dién chi cé6 mét truc dbi xirng:

2
2 El 2 El B w2 El B 2 El
M, = Lzy Gl, + E + ?y Lzy +7y Lzy
(11)

Vi B, lahé s6 anh hudng déi voi tiét dién chi cé mét truc
ddi xtrng:

(10)

=1
|

X

.[(x y+y )dA 2(yM—yC)
A (12)

3. Cong thirc giai tich cac dic trweng hinh hoc cua tiét
dién chiv | canh réng

Céc tac gia BUI Hung Cuwong, Nguyén Minh Tuyen [1]
da nghién ctru v& loai tiét dién nay véi cac swon chéng xién
nghiéng 45° nhwng chwa dwa ra cac cong thirc gidi tich dé
xac dinh cac dic trwng hinh hoc. Phat trién tiép nghién ctu
trén, ching t6i da dwa trén cac ly thuyét vé thanh thanh méng
ctia Vlasov [3], Karman&Christensen [4], Murray [5] dé thiét
lap dwoc cong thire gidi tich cho cac dac trwng hinh hoc clia
tiét dién ch I canh réng.

Céc cong thirc dé xac dinh cac déc trwng hinh hoc cho
tiét dién chiv I t& hop han c¢é canh trén rdng (Hinh 1) dwoc

trinh bay cu thé nhw sau:
Dién tich chia tiét dién, A

2x .t
A=2Db, t, +hy t, +stlst
cosa (13)
Moémen quan tinh quanh truc khoée, 1:
2
“t, tanoc h,’ t,,
( o cosa +hy t; be
| =l -
e 2x, t
2b. t, +h, t, +—=t
cosa (14)
1, x>t tan®
I, = —(2M+hfk3 t, +3h,2b, tfj
3 cosa
(15)
Mémen quan tinh quanh truc yéu, I:
| = l[bf3 tf + 2Xst3 tst}
y
3\ 2 cosa (16)
Md&men quan tinh quat, 1,
|2
Iw = wa _I_

Y (17)
| = tﬁt X:t sin” o {t (3b —4x ) 2Xst tst:|+ b? hf2k tf
wx f f st

3(tSt cosa. +t )2 cosa 12
(18)
L= t, x,” sina i [2x 2 3b%) 4x Pty | blhgt
"B (tgcosatt)| LTt 2 cosa 12
(19)
M6men quan tinh xoan, I;:
23t t; sin’ o +2tf3 (bf —Xst)+t3w (hfk Xt tana)
' (t,cosa+t, )cosa 3
(20)

Khodng cach tam canh trén dén trong tam tiét dién, y¢:

X2t tano  hy Ct,

+hg t; b
y _ cosa fk “f Mf
¢ 2xst tst
2b, t; +hg t, +—2
cosa

(21)
Khoéng cach tam canh trén dén tam xodn tiét dién, yy:

Yu= _%
Y (22)

Hé s6 anh hudng voi tiét dién dbi xirng mét phuong, By:

|
By :|£ - 2(yM_ yc)
x (23)

hy —2y, ) b?
I, = bet; [(hm _yc)3 -v: +(fk12yC)f‘|+|:(hfk _yc)4 _yg}tzw
(Ve

+ _4yc)xzt]
3

(24)

SO 27 - 2017 55

+ xst tst

3 _4 2 +6 2 _4 3
2cosa [yst YeYst TOYcYst —4Ye



Hinh 2. Thiét ké cong trinh két cau thép 2 tang, 1 nhip

1483 ENN
f 244 i
‘ I
16 BE BN ﬁ
8
: | 110 | | 1100 |
sdadmwh sobdHoaT The

Hinh 3. So d6 tai trong thiét ké chat Ién khung ngang

a
1877

1877 1

A &5

22

Hinh 4. Bi€u d6 momen (PA2)

ks

{14 19 F19

]_l "-l-_u. = h‘_ji'E.

[ L 3-3 (RA
i |

il

L L 4 LH
: |

E

4 W 4 L
507 0 MG GG

Momen khang uén déo, W,

Néu yp < h—t, —x, tana thi:
y —D+
PL 2

Xsttst

(25)
t, cosa

tu [ (Ve =t ) +(h—yp — ;) ]

VVpl,x = bftf (h _tf)+ 2
. 2x4t (h—yp —t, —0.5x, tana)
cosa
(26)
Néu y, > h-t, —x tano thi:
2t5{2r_‘_tf = }rhtw
Sina cosa
Yoo =
2t, + ‘?tSt
Sina (27)
ty [ (VoL =t ) +(h=yp —t;)°
Wpl,x = bt (h—t )+ [ 5 ]
[(h=Ye —t; Y +(xtana—h+ye +t ) Jt,

+

sina
(28)

4. Vi du tinh toan

Thiét ké mot cong trinh c6 st dung két ciu lién hop thép
- bé tong (hinh 2) v&i vat liéu thép S235. Cot thép tiét dién
[-450x250x10x14 lién két véi dam lien hop. Nguoi thiét ké
can nhac 2 phwong an (PA) cho cAu kién dam: (PA1) la tiét
dién chir | théng thwerng con (PA2) Ia tiét dién chi | c6 canh
trén rong. San lién hop c6 chiéu day trung binh Ia 110mm.
Lién ket chan ct Ia ngam, lién két cft - dam la clrng. Xét
trwdng hop la cong trinh da thi cong san tang 2 va hién dang
thi cong san mai. Tai trong tac dung gdm: trong long ban
than két ciu thép, trong lwong bé téng twoi va tai trong thi
cong. Tai trong thi cdng duoc |4y nhw sau: tai trong véi gia tri
150daN/m? dwoc chat 1én dién tich 3mx3m cla san mai & vi
tri bat gi nhat. Phan dién tich san con lai chét tai 75 daN/m?.
Thiét ké dédm thép theo PA2 dung tiét dién chi¥ I cdnh réng
(L=11m)

Cac thong sb cua vat liéu: E = 205000 N/mm?, G = 78846
N/mm?, f, = 235 N/mmZ.

St dung céac cong thirc trong muc 3, dé dang tinh dwoc
cac théng sb déc trwng hinh hoc cla tiét dién nhw sau: A =
9026 mm?, I, = 268023928 mm*, I, = 18316010 mm?, I, =
2998975 mm®, I,, = 693054107465 mm®, W, = 1413471
mm3, yc = 186.79 mm, yy, = 187.11 mm, B, = 35 mm.

T hinh 3, cac gia tri momen tai ddm mai diing cho cong
thirc (8) 1a : Mo = 187.20 KNm; M, = M, = 48.04 KNm va
M3 =128.12 KNm. T d6, suy ra: o, = 2.26.

Ap dung céng thiec (11): Mero = 280.97 KNm.

Lwu y: v&i PA1, dung cong thirc (10) thay (11).

Ap dung céng thirc (9): Ny = 306.27 N.

Do tai trong chét & canh trén nén:

Yo=-Yu=-0.18711 m.

Ap dung cong thirc (7): M., = 528.41 KNm.

(xem tiép trang 60)
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Nghién cttu anh huéng ctia do léch tam
tai vi tri néi chong dén dé 6n dinh
cua thanh canh thap thép tiét dién géc don

Studying the influence of eccentricity at overlapping connections on the stability of single angle

chords of the steel tower

Tom tat

Thap thép c6 chiéu cao nhé thuéng dugc cau
tao tur cac thanh thép goc don, ching ¢6 hai
mét phang vudng géc véi nhau nén dé lién
két véi nhau. Tuy nhién, vi chiéu cao thap
thép 16n nén cac thanh canh phai néi, cac
thanh canh c6 thé ndi chong truc tiép (néi so
le) hay néi théng qua cac ban tap thép. Lién
két chdng tao nén su léch truc ciia hai thanh
canh tham gia vao lién két. Su léch truc nay
gay thém md men udn cuc bé tac dung lén
thanh canh tai vi tri méi néi. Bai bao nay gidi
thiéu viéc kiém tra thanh canh ¢ ké dén md
men uén tai vi tri ndi so le va khao sat anh
huéng clia d6 léch tam do néi chong thanh
canh dén 6n dinh cia thanh theo tiéu chuan
Nga (SNiP 11-23-81%).

Turkhoéa: Thdp thép, thép gdc, lién két chdng.

Abstract

Single angle steels are the ideal candidates for
constructing the low-rise steel towers thanks to
its simplicity in connection. Since the excessive
lengths are often required for the chords using the
steel towers, it can assemble by combining several
single angle steel components via an overlapping
connection or thru a cover steel plate. Due to the
effects of overlapping connection, the eccentricity
problems may arise in the joining members

which would introduce additional local bending
moments to the components at the connecting
locations. In this paper, the Russian Standard (SNiP
[1-23-81*) was used to perform the design check
for the chords with considering the additional
bending momen at the overlapping connection
and studying the influence of eccentricity at
overlapping connections on the stability of single
angle chords of the steel tower.

Keywords: Steel tower, steel angle, overlapping
connection.

TS. Pham Thanh Hung

Khoa Xdy dung,

Truong Pai hoc Kién triic Ha Noi
Email: phamthanhhung. hau@gmail.com
DT: 0948691886

Pham Thanh Hung

1. Dat van dé

Hién nay, cac cong trinh thap thép ngay cang phd bién, thwéng dwoc ding
lam thap truyén hinh, cot dwong day tai dién, cot dng ten vo tuyén, cot gian
khoan... Két cAu clia thap thudng 1a hé khong gian ba mét tré 1én, dwoc cAu tao
tlr cac thanh canh va thanh bung. Tiét dién thanh thwéng duoc st dung la thép
goéc, thép éng, thép hinh chir | hay t6 hop tir cac thép goc. V6i cac loai thap thép
chiéu cao thap va vira thi tiét dién thép goc don (L) dwoc st dung phd bién nhét.

Tai vi tri ndi chéng (so le) thanh canh, lwc doc tac dung lén tiét dién 1 va 2
(hinh 2) c6 sw léch truc gay ra md men uén tai vi tri nay.

Viéc tinh toan thanh canh theo TCVN [3,5], hién nay chwa dé cap cu thé dén
viéc xac dinh mé men do d6 |éch truc gay ra. Theo tiéu chuan Nga (SNiP 11-23-
81*) [2] viéc tinh toan thanh canh da tinh dén anh hwéng clia cac yéu té gay ra mé
men do sy léch truc trong thanh canh. Trong gi¢i han ndi dung bai bao, sé trinh
bay cach kiém tra &n dinh cho thanh canh tiét dién thép goc don clia thap c6 cac
thanh giding b tri di xirng trén cac mat khi k& dén do 1&ch truc tai vi tri ndi chdng
theo tiéu chuan Nga.

2. Tinh toan cac thanh canh trong d6t c6 méi néi thanh canh

Khi tinh toan thanh canh trong dbt c6 méi néi, phai tinh toan kiém tra cac diéu
kién: On dinh cac thanh canh chiu nén; dd bén ctia thanh canh chiu nén va do bén
cla cac ban tap moi n6i (néu moi noi st dung ban tap).

Céc thanh canh chiu nén lam tir thép géc don véi méi néi so le hodc mbi nbi
dwoc lam tlr cac ban tap thép goc, can dwoc tinh nhw cau kién chju nén léch tam:

N
—x<f 1
TR (1)
Trong do:
N - Iyc doc tinh toan trong thanh,; A‘— dién tich nguyén cua tiétldién; f - cwong
do tinh toan cudia thép; y, =1,0 - hé s6 diéu kién lam viéc; @, - hé so, xac dinh theo

N3
o5
H |/
E F
L | LM
*H 3 o i
; : ~
woom —] _‘_ﬂ_ 3 5 ‘..

-~ 1=
I|l|11|1
e

Hinh 1. So d6 tinh cua thanh
canh khi hé giang b6 tri doi
xirng trén cac mat

Hinh 2. M3t cit ngang tai vi tri mdi ndi
1, 2 - tiét dién thép goc;
3, 4 — trong tam cua tiét dién 1, 2
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bang 74 [2] hodc bang 11.2 [4], phu thudc vao d6 manh quy
wéc A =AVF/E va do léch tam quy ddi m, = nm, khi dé
hé s anh hwéng ctia hinh dang m =1,0. Gié tri cta ¢, can lay
khoéng 16n hon 0,95¢ cho méi néi bu 16ng v&i ban thép mot
phia va khéng I&n ¢ cho v&i tit ca cac dang méi ndi con lai
(@ - hé sb ubn doc xac dinh theo bang 72 [2] hodc bang I1.1
[4]). D6 manh A va dd léch tam twong d6i m can xac dinh phu
thudc vao mdi ndi cu thé.

Trong thap dang gian vé&i cac thanh gidng bé tri dbi xting
trén cac mat thap va méi ndi trong gi¢i han cta doan thap,
viéc tinh toan thanh canh can dwoc thwe hién phu hop véi
so dd tinh toan (hinh 1). Phan b4 mé men do nén léch tam
gitra cac thép géc lién két vao mdi ndi cho phép lay nhuw dam
lién tuc ba nhip.

Céc do léch tam twong ddi cn duoc xac dinh theo cong
thire cua tai liéu [1]:

Ay APy
m, = eokT1 m, = e, (1—k)IT)2,
min min (2)

Trong do6: e, - khodng cach gitra trong tdm cac thép goc
dwoc ndi (hinh 2); k - phdn m6 men do d6 léch tam cla luc
doc trong méi ndi tac dung 1&n thép géc 1 (hinh 1); A(1), A(2)
- dién tich tiét dién nguyén cla thép tiét dién goc 1 va 2; x,,
X, - khodng cach tlr cac truc yoq va Yo, dén thé chiu nén nhiéu
hon trong cac thép géc 1va 2; 1. 1@ . _twong tng la cac
md& men quan tinh nhé nhét cua tiét dién 1 va 2, néu cac thép
géc duoc ndi c6 tiét dién khac nhau thi thép géc co tiét dién
I&n hon quy dinh |a thép goc 1.

Hé sé k dwoc xac dinh theo cong thirc sau [1] :

_ 61p622 - 62p612

81 1822 - 8122

3)
By =g+ A2+ + 9y,
8y =2, (2 /3+9,)+L2, (%, /3+9,);
82 =Lna (%2 /2+9,) Loy (% /2+9,);
81y = %2 + 928, =Ly (%2 /2+9,); 4)
e :II_ETZ; X2 :II_(Tmfj; 9, = ;;n:; ; 9, = ;Ef;

Trong d6: L1, Ly - twong &ng la chiéu dai cta thép goc
1 va 2 trong gidi han chiéu dai cta doan th(r m chira mdi noi;
L1, L - twong tvng 1& chidu dai clia cac doan thtr m+1 va

m-1 lién két v&i nut trén va nat dwéi ctia doan thir m chira
méi nbi.

D& manh cla thép géc can xac dinh theo cong thirc tdng
quat A =L, /i, (5)

Trong d6: L, = L, - chidu dai tinh toan ctia thép géc; i,
- ban kinh quan tinh nhé nhéat cta thép goc.

Hé sb chiéu dai tinh toan y, cGa thép géc 1 can xac dinh
theo dd thj hinh 3, phu thudc vao i 1& 1@, /M, .. va Lo/l

Heé s6 chiéu dai tinh toan p, ctia thép géc 2 dugc xac dinh
theo biéu thirc sau:

2 1

Mz = “1 Ifm)n /Ifm)n (6)
3. Anh hwéng cia dé léch tam do néi chéng dén doé 6n
dinh caa thanh canh
3.1. Vi du tinh toan

Tinh toan kiém tra n dinh thanh canh tai vi tri mi ndi so
le cho thap khéng gian c6 cac mét b tri thanh gi&ng dang
déi xtrng.

Mbi néi st dung lién két han, lyc doc tinh toan trong
thanh N = 780kN, chiéu dai doan thap L, = 150cm, chiéu dai
thép goc 1: L.,y = 90cm, chidu dai thép goc 2: L., = 60cm,
chiéu dai cac doan thap lién k& L4 = Ly = 150cm, hinh
thirc mdi ndi nhw & hinh 2.

Méi néi thép géc déu canh L180x15 va L150x15. Vat liéu
thép co f = 21 kN/cm?.

Céc dac trrng hinh hoc cua thép goc:

L180x15: A" = 52,1 cm? IM,;,,=653 cm*; iV, ,,=3,54 cm;
71=4,98 cm;

L150x15: A® = 43,0 cm?;, 1M,;,=370 cm*; i",,,,=2,93 cm;
72(;=4,25 cm.

a) Kidm tra &n dinh thép géc 1 va 2 c6 ké& dén do léch truc:

Khoéng céach gitra trong tam hai thép géc tai mdi néi chiu
nén:

e, = \/E(d“) +z? 7z§;>) =2(1,5+4,25-4,98) = 1,09cm

Khodng cach tir truc y, — y, dén thé chiu nén nhiéu hon:
Thép goc 1 - canh chju nén:

x, =b" /2 -\22) =18/+/2 -\/2-4,98 = 5,70cm;
Thép goc 2 - lwng chju nén:

58 TAP CH KHOA HOC KIEN TRUC - XAY DUNG



Thép goéc 1 L125x10 L125x12 L150x10 L150x15 L180x15 L200x16
Thép goc 2 L100x10 L125x8 L125x10 L150x10 L150x15 L180x15
Akeg -6,3% -20,8% -5,5% -20,8% -9,7% -11,9%
A Kag® -7,2% -17,4% -5,8% -17,6% -10,5% -11,9%
A
Thép goéc 1 L150x10 L150x15 L180x15 L180x18 L200x16 L200x24
Thép goc 2 L150x10 L150x15 L180x15 L180x18 L200x16 L200x24
Akeg" -15,8% -23,7% -19,0% -23,0% -17,1% -24,4%
A Kag® -14,6% -25,5% -18,7% -24,1% -16,8% -27,3%
x, =227 =2.4,25 = 5,99cm. A =50,84 ;
~ Heé sb chidu dai tinh toan p =1,2 ddi v6i thép goc 1 xéc 70 =50,84 | 210 _50,84.0,0316 =161 ;
dinh theo do thj hinh 3, phu thudc vao hai tham so: 2,1-10
JIZ 10— \/370/653 = 0,75 va Ly,/L,=60/150=0,4. m, = 0,288.
4 I;%S?ésc_f'ngugdal tinh toan thep gOC 2 xac dinh theo (6) Mo Tra béng 72,74 [2] hoac béng 1.1, 1.2 [4] duoc:
O 0"'=0,861; 9" = 0,777. Thay rang ¢, < ¢".
Do manh cua thép goéc xac dinh theo (5): .z .
Kiém tra thép goc 1 theo (1):
k(1):H(1|;m :1’2.150:508 ) N 780
. 1‘ ! 4 ’ ’ —
'm[ 03951 . o0AT " 0,777-521-10°
,9-15
A = ”_fz)m =093 46,2. =1,93-10°kN/m? = 193MPa < 210MPa.
Imin ! > ~ Y a2 .
) s . o Vay thép goc 1 théa man diéu kién on dinh.
i Cac’tham sO can thiét dé xac dinh hé so k, xac dinh theo Kidm tra 6n dinh cia thép goc 2:
cong thirc (4):

%, = 90/653 = 0,135cm™;
%, = 60/370 =0,162cm™;
9, =150/(3.653) =0,077cm™>;
9, =150/(3.370) = 0,135cm>;

A? = 46,2 1 =46,2.0,0316 = 1,46; m, = 0,315.

Tra bang 72, 74 [2] hoac bang 11.1, 11.2 [4] dwoc:
9@ =0,878; @ = 0,785. Thay rang ¢,? < ¢®.
Kiém tra thép géc 2 theo (1):

N 780
- - 3. _
8, =60(0,162/2+0,135)-90(0135/2+0,077) —2,31.10°kN/m? = 231MPa > 210MPa.
=-0,120cm™; . R T P
002 (0135 /34.0.077) + 602 (0.162/3 + 0135 Vay thép géc 2 khdng théa méan diéu kién on dinh.
8,2 =90°(0, +0,077)+60°(0. +0,135) b) Kidm tra &n dinh thép goc 1 va 2 khong k& dén dd léch
=1673,4cm™; truc:
8, =0,162 + 0,135 = 0,297cm™; 5,, =60(0,162/2+0,135) Viéc kiém tra &n dinh ctia thanh canh chiu lwc truc duoc
12 97cm? x&c dinh theo biéu thirc sau [1]:

Hé s6 phan phdi mé men tai mdi néi xac dinh theo cong A fye
thire (3): M @)
3 0,297 -1673,4-12,97 (—0, 1 20)

Kiém tra &n dinh thanh thép géc 1 va 2 theo cong thirc

01351673, 40,1207~ 2% )
TR N 780
D6 léch tam twong dbi theo cong thive (2): eMAD " 0,861-43-10™
m, =1,09.0,583°22157 _ g 7gg . =1,74-10°kN/m? = 174MPa < 210MPa;
N 780
m, = 1,09(1—0,583)$ =0,315 ¢PA® 0,878-43-10°
" e =2,07-10°kN/m? = 207MPa < 210MPa.
Kiém tra on dinh cua thép goc 1:
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Vay tiét dién thép géc 1 va 2 théa man diéu kién én dinh.

Pé danh gia d6 6n dinh cia thanh chiu nén, tién hanh
danh gia theo tham sé dd 6n dinh (ks) dwoc dinh nghia nhw
sau:

@ Afy, QAfy,
Kog=—""—%; =

N ’ o6d N (8)

Do 8n dinh cGa thanh chiu nén dwoc dam bao khi
Keg = 1,0.

So sanh két qua tinh thay réng khi k& dén mé men do l&ch
truc dd &n dinh nhé hon 10,5% so véi trwéng hop khong ké
dén mé men do léch truc. Do dd, trong mét sb trwdng hop,
khi kiém tra thanh canh bé qua dd léch truc cho két qua dat
nhwng khi kiém tra cé k& dén do léch truc cho két qua khong
dat nhw trong vi du tinh toan.

3.2. Khao sét anh huéng ciia do léch tam do ndi chdng
thanh cénh dén 6n dinh cda thanh

Dé& nghién ctru anh huéng clia d6 léch tam do ndi chdng
dén 6n dinh thanh canh, twong tw cach tinh vi du, bai bao
khao sat thém mot sb trwdng hop c6 tiét dién thép goc thay
ddi. Cac trwong hop khéo sat cé cung kich thuédc chidu dai
doan thap L,, = 150cm, chiéu dai thép géc 1: L,,; = 90cm,
chiéu dai thép géc 2: L, = 60cm, chidu dai cac doan thap
li&n k& L4 = Lyeq = 150cm. Két qué khao sat cho trong bang
1 va bang 2.

Két qua khao sat trong bang 1 cho thay, khi thay dbi tiét
dién, néu st dung hai thanh thép géc cé kich thwée canh
khac nhau tao nén d6 léch tam bé hon trong trwong hop st
dung hai thanh thép géc cé kich thwéc canh gibng nhau.

Két qua khao sat trong bang 2 cho thay, chidu day thép

g6c anh hwéng nhiéu dén do n dinh ctia thanh canh khi tinh
toan c6 ké dén do léch tam.

4. Kétluan

Bai bao d3 trinh bay cach tinh toan kiém tra &n dinh thanh
canh trén doan thap, tai d6 thanh canh tiét dién thép géc don
dwoc ndi chdng c6 xét dén md men do sw léch truc cla 2 tiét
dién tai méi ndi. V&i viec k& dén anh hwéng ciia mé men do
sw léch thanh canh thi tinh toan cé sw lam viéc an toan va
sat véi thue té hon.

D& gidm anh huéng cla dd léch tam do viéc ndi chéng,
chi nén néi chéng véi tiét dién thay doi.

Qua mét sé vi du khao sat thdy rang khi ké dén do lech
truc do néi chdng thi d6 6n dinh tinh toan giam tir 6,3% (trong
twong hop ndi chéng L125x10 v&i L100x10) dén 27,3%
(trong twdng hop ndi chdng hai thanh géc L200x24). Do vay,
trong tinh toan thap phai ké& dén mé men do sw léch truc gay
ra b&i mbi ndi chdng ctia thanh canh./.

Tai liéu tham khao
1. IIOCOBHUE, no npoekxmuposanuro CmanbHulx KOHCMPYKYUul
onop 6030yuinvix aunuil (BJI) anexmponepedauu u omkpoimuix

pacnpedenumenvhwix ycmpouicms (OPY) noocmanyuii
nanpsiicenuem cevluie 1 kB (k CHull I11-23-817%).

2. CHull II-23-81%* Cmanvhble KOHCmMpyKyuu.

3. TCVN 5575 : 2012. Két cdu thép - Tiéu chudn thiép ké.

4. Két cau thép, Cau kién co ban, Nha xudt ban Khoa hoc va ky
thudt.

5. Két cau thép 2, Cong trinh dan dung va cong nghiép, Nha
xuat ban Khoa hoc va ky thudt.

Hiéu qua ctia dam thép to hop han...

Kha nang chiu uén ctia ddm thép theo diéu kién 6n dinh
tbng thé, M, rq dworc tinh nhw sau:
Ap dung cong thirc (6): A;r = 0.793.

St dung phwong phap an toan: B = 1; Ao = 0.2; ajr =
0.76.

Ap dung céc cong thirc (4) va (5), co: ¢ = 1.040 va y
= 0.584.

Ap dung cong thirc (2) va lay yy = 1.05 : M, gq = 194.02
KNm.

Gié tri Mgy = 187.20 KNm. Theo (1), ddm thda man diéu
kién 6n dinh téng thé.

Ap dung twong tw dbi véi PA1, ta tinh dwoc: A = 9048
mm?; My rq = 113.38 KNm trong khi Mgy = 185.56 KNm. Dam
khong théa man diéu kién 6n dinh téng thé.
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Méi quan hé gitia bién thién d6 am
vai bién doi cac dac trung khang cat
va khoi luong thé tich ciia dat phong héa

The relationship between moisture variability with characteristic variations of shear and bulk

density of soil weathering

Tom tat

Vi muc dich lam co s6 xay dung quy tac
danh gia d6 tin cdy vé on dinh tuéng
chan dudi ap luc chli dong ctia khéi

dat. Bai bao gidi thiéu nguyén ly tao

dd am cho mau dat trong thi nghiém
xac dinh chi tiéu khdi lugng thé tich,
chi tiéu khang cat. Déng thai, trinh bay
méi quan hé clia d6 am véi cac chi tiéu
khéng cit va khéi lugng thé tich cia dat
phong héa bang tap hgp thong ké cac
két qua thi nghiém theo nguyén ly.
Tirkhéa: Suon dac va tudng chdn

Abstract

For the purpose as the basis for establishing a
principle for reliability evaluation of stability
retaining wall under the pressure of the soil
mass initiative. This article introduces the
principle of humidifying the soil sample

in the laboratory to determine the mass
volume, direct shear resistance index. At

the same time, present the relationship
between moisture content with shear
resistance and mass volume of weathering
soil were determined by means of a set of
experimental results.

Keywords: Slope and retaining wall
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Pit van dé:

Khi d6 &m cta dat thay déi, ty 1& gitra cac pha ran, 1dng, khi trong hé phan tan cua
dat sé thay ddi, ddng thoi bé day mang nwéc lién két cia hat bién ddi, sé 1am lién két
gitba cac hat bién ddi, theo dé khdi lwong thé tich cla dat va chi tiéu khang cét bién
ddi. Trong khi d6, d6 4m ctia d4t 1a chi tiéu nhay cdm nhét trong diéu kién méi trwéeng
c6 khi hau ludn thay ddi. B&i vay, xac lap dwoc quy luat bién dbi cia cac chi tiéu khang
cét va khéi lwgng thé tich khi dd dm cta dat thay ddi sé cé nhidu y nghia thuc tién
trong danh gia sw mat &n dinh cta khéi d4t. Tuy nhién, quy luat bién ddi cac chi tiéu
khang cat va khdi lwong thé tich clia dat khi dd 4m cua né thay ddi, phu thudc déng
thoi vao nhiéu yéu té dac trwng cho hé phan tan nhw kich thwéc hinh dang va thanh
phan khoang héa cac hat khoang v.v... Trong khi d8, cac déc trwng nay bién déi phire
tap trong khéi d4t va cé sw khac nhau gitra cac vé phong hoéa. Do d6, xac lap méi quan
hé twong quan dwa trén két qua thi nghiém va ly thuyét xac suét thdng ké 1a cach dé
cé dwoc bidu thirc mo ta hé dinh lwgng mbi quan hé gitra d6 4m véi cac chi tiéu khang
cét va khéi lwgng thé tich, theo d6 méi mot vé phong hda cé nhirng quy luat riéng. Sau
day 1a co s& va két qua xac 1ap cac méi quan hé.

1. Co s& ly thuyét xac lap cac modi quan hé
1.1. Ban chét co ly héa céc méi quan hé cta do 4m trong dat phong héa

D4t phong héa, dwoc cAu thanh béi cac hat khoang 1a san phdm phong héa tir
da gbc, bao gdbm cac hat keo Ian trong cac hat min déi khi cac tdng phong héa 18i,
Trong dd, hat keo c6 kich thwéc siéu nhé va cé cu tric khoang vat khac nhau mang
lai cho chang kha néng hap thu nwéc khac nhau. Cac khoang vat cé cAu tric I16p cla
6 mang tinh th& nhw cac khoang vat sét ma tiéu biéu 1 Monmorinolit, Bentonit ... ¢
kha n&ng hap thu nwéc rat cao. Khi tham gia vao ciu tric 6 mang tinh thé nwéc nay
lam gia tang thé tich ctia hat khoang, ddng th&i véi duwdng kinh siéu nhé tir micromet
dén nanomet clia cac hat khoang, chiing sé c6 ty [& mét ngoai rat I6n, theo doé ¢ nang
lwong bé mét rat cao, chinh nang lwong bé mat da tao nén sw lién két gitra cac hat
theo ban chét clia méi lién két phan tir trong vat rdn. Phan I&n cac hat khoang cé déc
diém tich dién mang lai cho ching kha néng wa nwéc, nén néu gap nuéc sé hap thu
tao thanh mang nwéc bao quanh cac hat. Nwédc bao quanh cac hat 1a nwéce lién két co
quy luat van dong va tén tai khac biét véi nwéc trong lwc thong thuwdng. Mang nwéc
bao quanh hat cang day nang lwgng bé mat cang gidam. M&i mét hat khoang cé thanh
phan khoang héa, dwéng kinh xac dinh trong mét méi trwéng chét 16ng c6 dd pH xac
dinh s& co mat tri gia cwc dai clia bé day mang nwéc lién két. Khi mang nuwéc lién két
dat chidu day cuc dai, ndng lwong b& mat cia hat khoang khéng con kha nang lién
két v&i cac hat khoang khéac, dat & vao trang thai chay véi cac déc trwng co hoc clia
mot chét 16ng 1a méat kha nang khang cét. Tl trang thai chay, khi nwédc trong dat mét
dan, mang nudc méng dan, khi d6 sé xuét hién tré lai kha nang lién két gitra cac hat.
Néu ddng th&i cung ton tai méi lién két nay trong sw t6n tai nwéc lién két thi lien két
gitra cac hat sé théng qua mang nwéc, bai thé lien két gitka cac hat co tinh mém déo
va lam cho d4t c6 cac déc trwng clia vat ran cé tinh déo. Mang nwéc cé chiéu day nhé
nhét ma dét bét dau co tinh déo dwoc xem la chidu day mang nuwéc lién két manh dé
phan biét v&i chidu day cyc dai lién quan dén trang thai chay clia dat. Khi mang nwéc
lién két méat di hoan toan dét sé & trang thai clrng. Tuy nhién, trong diéu kién tw nhién
chi c6 phan trén mét cia vé phong héa do ¢6 kha nang bbc hoi, nén mang nwéc lién
k&t mai c6 kha nang nhé hon & bé day mang lién két manh clia né hay d4t & trang thai
ctrng hoan toan, nguoc lai phan ndm sau trang thai cieng it khi xay ra

Nhw vay, véi sy tdng khéi lwong nwéc vao trong dat phong héa, nwéc sé dwoc
tiép nhan theo ba dang: trong cau tric mang tinh thé goi la nwéc cau tric, trong mang
lién két chia cac hat khoang goi la nwéc lién két va trong 16 héng gitra cac hat khoang
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goi la nwéce trong lwe. Nwéc cdu tric khdng thoat ra khéi 6
mang cAu tric & nhiét d6 bay hoi 100°C, nén né khéng c6
trong thanh phan cta d6 am. Gitra cac dang tén tai clia nwéc
& trong dat, nwéc trong lwe chi hinh thanh va phat trién khi
nwdc cau truc va lién két da hoan chinh. Nhw thé, sy tham
gia clia nwéc trong lwe chi 1am thay dbi trong lwong clia dat
ma khéng anh hwéng dén lién két gitra cac hat, sy thay dbi
méi lién két cac hat khi 46 dm clia dat thay dbi c6 ban chéat
la bién ddi bé day mang nudc lién két, theo d6 sw bién thién
dd Am clia dét véi sw bién ddi cac chi tiéu khang cét va khéi
lwong thé tich ctia n6 khong thé la quan hé tuyén tinh ma sé
c6 cac diém ubn va cuec tri lién quan dén cac trang thai vé do
4m cla dat, cac trang thai dé 1a: d6 &m gi¢i han chay va déo,
dd &m béo hoa.
1.2. Ly thuyét xac suét théng ké trong cac méi quan hé cua
do am

Nghién clru xac lap mdi quan hé twong quan gita d6 &m
v&i cac chi tiéu khang cat va khéi lwong thé tich, da cé nhidu
van dé& duoc gidi quyét & cac mirc dd khac nhau. Cac méi
quan hé cltia d5 4m trong dat phong héa cé thé dwoc biéu
dién bang nhidu cach khac nhau, nhwng véi muc dich sang
té do tin cay vé& sw chinh xac ctia két qua tinh toan ap lwc dat
lén twong chan bang cac chi tiéu khang cat va khoi lwong thé
tich theo phwong phap giai tich thi bidu di&n bing ham tuong
quan thwe nghiém sé 1a cach dé thda man muc dich yéu ciu.

Cé& sé ly thuyét dé& xac 1ap méi quan hé twong quan la ly
thuyét xac suét thdng ké, véi nén tdng xem gia tri cac chi tiéu
dd &m, dac trwng khang cét va khédi lwong thé tich Ia nhivng
tap hop théng ké& cé phan b ngau nhién. Theo dé phwong
trinh twong quan thuc nghiém la biéu di&n duwdng quan hé
trén hé truc toa dé XOY trong d6 truc OX la cac gia tri do
&m, truc OY la cac gia tri cGa cac chi tiéu twong quan véi do
4m. Trong d6 dwdng quan hé dwoc dinh nghia di qua cac
diédm ma tdng binh phwong céac khoang cach tir cac diém
dén dwdng quan hé 1a nhé nhét. Theo dinh nghia d6 phwong
trinh tdng quat clia duwdng quan hé cé thé biéu dién qua dang
da thirc Chebyshev:

y=boPo(X)+b1P4(X)+...0,Pn(X)
trong d6 p;(x) - hoanh dé vé&i xac xuat P;
Déi vé&i quan hé bac nhat phwong trinh ¢ dang:

y= rS_x(x ‘xtb)+ytb

Trong do:

S,- do léch binh phwong trung binh cutia tap hop x,

S, - d 1éch binh phwong trung binh clia tap hop y,

Xu, Yip- ti trung binh clia cac tap hop x, y twong rng

r - hé sb twong quan, -1<r<1, tri tuyét dbi cGa r cang I6n,
quan hé dé cang chat, khi r=+1 méi quan hé dé tré thanh
quan hé ham sb, trong d6 r dworc tinh theo cbng thre sau:

1 ) .
= mZ(x —xi)(y — yi)

Trong cdng cu bang tinh excel viéc tinh toan cac quan hé
twong quan va hé sé twong quan véi cac dang quan hé da
dwoc cai dat. Do do, véi cong cu excel phd théng dang dwoc
st dung rat phé bién, viéc xac dinh phuong trinh twong quan
ké ca db thi clia n6 va hé sb twong quan tré nén don gian va
d& dang. Tuy nhién, danh gia d9 tin cay ctia cac mdi quan hé
chwa co sén, nhung cé thé tién hanh dwa vao hé sé twong
quan béng phan phéi student theo biéu thirc

Bang 1. Bang thong ké cac chi tiéu co ly cua dat

th | leal [ aodm [ e [nesd ma [kndimeng | B9 set
ty |adtis] W | dinhC| sattge | thitichy Ip

1 0,114] 0,552] 0,290] 1,87 -0.66

2 0.20] 0,548] 0,280] 10| -0.20

3 0.24] 0,541 0,228] 192 000

4 028 o483 0198 1894 021

5| et 028 0,433 0,18 1,84 0,25

[ 034 0400 0,144 1,56 050

i 038 032 0,0846) 1,56 0TS

& 041] 0162 0,08z2) 1,85 081

] 048] 0182] 0080 1889 1,17
L] 0.E0] 0,938 0,071] 1,84 1.7

1 D46 0184 0, ﬂﬁgl 18445 1.28

12 0.20) 0427 0,247 1.9044] -0.20
13 0.24] 0415 0232 18281 0.00
14 0.26] 0388] 0,192 194]  0.25
15| Sé1 0.30] 0358] o0ave] 18581 037
1| pha 0.32] 0324] 0157 1.9082] 0.50
17 0.37] 0315 0110 18833] 0.75
18 0.38] 0258] 0,105 193] 083
18 41| 0218 007a| 1 8628 1,00
20 Q42 0147 0,067 1,5343 1,06
21 0,15 0412 0,324 18882 -0.50
22 0, 16] 0,352 0,315 182 033
23 0,17 0,345 0,248| 185 0320
24 018 03r 0,250] 1,58 (.00
25| Cat 0,19 0288 0.248] 18928 017
_2{!-| il 020 0258 0,178] 2 0.3
[ 27| 021 025] 0.244 200 050
[ 28] 0.23] 0.189] 0.125 19948 0.5
28 .25 0178 u.u-arl 1,85 117
30 0.27] 0135 0.07E| 1,848 1.50

Trong dé t, hé sb xac suét tin cay Student

T gia tri t, tinh dwoc, néu tra bang hé s xac suét tin cay
Student theo n hodc dung ham Tdist trong bang tinh excel sé
xac dinh dwoc xac suét tin cay.

Theo biéu thirc, khi n cang tang, tirc 1a tap hop théng ké
cang Ién thi d6 tin cay cang cao, twong tw véi hé sé twong
quan cang l&n hay quan hé cang chat thi d6 tin cay cang cao
va nguoc lai.

Tém lai, v&i bt cir moét tap hop thdng ké nao clia d6 dm
v&i cac chi tiéu khang cét va khéi lwgng thé tich déu c6 thé
thiét 1ap dworc rat nhidéu dang cac médi quan hé twong quan,
trong d6 c6 mét dang quan hé c6 hé sé twong quan 16n nhat
hay chat nhat. Nhwng quan hé d6 c6 phan anh that sy ban
chét co' ly héa clia méi quan hé con tuy thudc vao sw phan
tich cac yéu té phu thudéc ma khéng ndm trong méi quan hé
dwoc xac lap. Do do, loai bd cac yéu tb phu thudc hay c6 lap
ching béng cach dong nhat hoa cac bién ddi cia ching la
quy tac thwong dwoc ap dung khi thiét 1ap va st dung cac
mbi quan hé twong quan. NGi dung co ban trong quy tac
ddng nhét 13 phan chia déi twong hay tap hop théng ké cla
chuing theo nhiing tiéu chi hop ly nhat.

1.3. Co s lwra chon méu thi nghiém dé x4y dung céc tap
hop théng ké

D4t phong héa 1a san phdm pha hiy dét da trén bé mat
do s thay ddi cac yéu tb khi hau clia méi trwdng, khi d6 sw
pha hady [am bién dbi thanh phan sy nguyén khéi cta ching,
két qua la d6 bén giadm, thé tich tang lén. Trong d6, phan bé
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mat thwéerng bi bién d6i manh mé nhét va giam dan vao bén
trong, phan thanh ba dgi tir ngoai vao trong, theo th tw: triét
d&, d& dang va da gbc. Béi phong hoa trigt d& 1a phan ngoai
cuing bi phong héa manh liét nhat va bi tac dung rira tréi bé
mat. Tuy theo, dic diém méi trwdng, thanh phan da gbéc va
dia hinh cling nhw kién tao ma déi ngoai cling cé mirc do
phong hoéa triét d& khac nhau va dwoc gity lai hay bi rira tréi,
theo d6 d&i phong hoa triét dé sé c6 bé day khac nhau. Ngoai
mot s trwéng hop do tac dung cla nudc dudi dat lam cho
phong héa manh xay ra & bén trong, thi hau hét phan trén
bé& mat phong hoéa di&n ra manh mé nhat, d6 13 quy luat phd
quat dac trwng cho tinh phan déi cta vé phong héa. Trong
quy luat d6, co sw khac nhau vé vé phong héa gitra vi tri
dinh véi swon déc dwoc phan biét béi hai ngudn gbc eluvi
v&i deluvi. Eluvi Ia phong héa tai ché con deluvi hay swon
tich 1& s&n ph&dm phong héa trén dinh dwoc di chuyén xuéng.
Gitra eluvi véi deluvi, khéng chi khac nhau vé khoang hoa
ma su khac nhau mang tinh d&c trwng co ban la thanh phan
hat min. Nhung dé phan biét ching khéng don gian, thyc té
thwong can cl vao vi tri ton tai ciia deluvi trén cac dang dia
hinh dac trwng.

Toém lai, theo thoi gian dét trong vé phong héa khéng trai
qua thoi ky nén chat nhw dat trdm tich, trai lai chung rat wa
nwéc nén dé& dang hap thu nwéc va bj trwong né tang thé
tich, trong d6 kha ndng hap thu nwéc lam ting thé tich cé
sw khac nhau gitra cac ddi va gitra deluvi v&i eluvi, trong do
deluvi 1a dbi twong c6 nhidu kha néng hap thu nuéc va tidm
&n nhiéu nguy co mat 6n dinh trén suon déc.

Dia hinh swén déc chiém ba phan tw dién tich lanh thd &
Viét Nam d3c biét & phia Bic. Dia hinh swon déc phia Bac

03 04 05 0 01 02 03 04 05

c6 dac diém ngudn gbc va hinh thai rat da dang. CAu tao nén
cac dang dia hinh nay gém du cac loai da trdm tich magma
va bién chét. Trong cac dang dia hinh swon dbc thi dia hinh
cAu tao béi cac da trdm tich sét bot két c6 dién phan bé rong
nhét, cac dia hinh cAu tao béi da bién chét nhiét phién sét
serisit, cing nhw da magma phun trao bazan foocfiarit co
dién phan bd khéng I&n nhwng réi rac & nhiéu noi, co lién
quan dén mét n dinh swon déc do tac dung cla muwa béo
tirc 13 lién quan dén sw bién ddi d6 Am cla dét.

Nhw vay, xét trén cac tiéu chi dién hinh cho tinh rat nhay
cam va dai dién cho sy phan bd rong va tinh dic trwng cho
cac kidu ngudn gbc, ddi twong dwoc lwa chon dé thi nghiém
la phan trén clia vé phong héa clia cac da sét bot két, ndm
trong phan suon tich deluvi.

2. Méi quan hé giira dd 4m v&i chi tiéu khang cat va
khéi lwong

2.1. Nhiing vén dé thi nghiém xac dinh céc chi tiéu co ly cia
dat dé thiét Iap méi quan hé.

Phan deluvi ctia vé phong héa c6 nhidu loai v&i thanh
phan hat khac nhau, xong dac tring nhét |a thanh phan hat
min dwoc tap hop thanh cac loai d4t sét, sét pha va cat pha.
Néu xét theo ban chat co Iy hda cla hé phan tan thi & cac
d6 &m gidi han sé 1a nhivng diém dac biét trong mbi quan hé,
nhw thé ngoai cac trang thai bat ky, thi nghiém xac dinh stc
khang c&t clia dat phai tién hanh & cac do 4m gi6i han. Bang
thiét bj tao d6 &m theo nguyén ly cuwdng blc ciing véi dung
cu do dd Am d4t ché tao tai Nhat Ban cho phép tao d6 4m clia
d4at & moi trang thai trong do cac trang thai gi¢i han. Chi tiét

tao d6 am gié¢i han nhw sau:
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M6t théi mau sau khi d& 14y vao nhidu dao vong dé tién
hanh c&t phang, |4y ra mot mau dét trong sd cac mau co
trong cac dao vong do6, can xac dinh khéi lwong mtn, siy
khé & nhiét dd 105°C xac dinh dwoc khéi lwgng dét khé my,
va lwgng nwdc co trong dé l1a m,=m,,-my, dong thdi xac dinh
chi s6 déo I, va do sét I, tr mot phan dét bat ky trong thoi
mau dé. V&i cac so liéu cé dwoc, lwong nwéc can dwa vao
dé& méau dat trang thai déo hodc chay sé& dwoc tinh toan theo
biéu thtrc:

m=m(w,

n

-1, +1)

Theo cbng thirc trén dé& dwa mot mau dat vé trang thai
déo co do sét 1,=0.5 sé can bd sung vao mét khoi lwong
nwéc dugc tinh theo cong thire:

m=m,(w, —0,51 +1)

n

Va dé& dwa mot mau dat vé& trang thai déo cé do sét

1,=0.75 s& can bd sung vao mét khdi lwgng nude duoc tinh
theo cdng thirc:

m=m,(w, —0,75] +1)

T lwong nuwéc can bd sung, st dung piston ting ap dwa
nwéc vao trong dat theo nguyén tac thdm cho dén khi dat
lwong nwéc yéu cau.

Theo nguyén ly va quy trinh do, thi nghiém xac dinh cac
chi tieu d& Iap cac mdi quan hé twong quan da dwoc tién
hanh trong phong thi nghiém bja ky thuat cda trwdng Pai hoc
Kién Truc Ha Noi.

2.2. Cac mbi quan hé cta d6 &4m trong dét phong héa sét
bot két:

D& c6 s6 liéu thiét 1ap cac mdi quan hé ctia d6 dm da tién
hanh thi nghiém d4t sét bot két phong hoa trén cac tlr da
trdm tich luc nguyén sét bot két trong phan swon tich deluvi
clia vo phong héa.
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V6i sb lwong 30 mau dat cé chi sb6 déo khac nhau tir sét,
sét pha cat pha thi nghiém & cac d6 &m khac nhau, trong d6
c6 dd Am & gidi han déo va gi&i han han chay. Ti két qua
thi nghiém cét phang trén cac mau & cac do am da xay dwng
duwoc cac tap hop théng ké nhu sau:

T cac tap hop théng ké, dwa vao cac ham théng ké
trong Excel c6 cac quan hé véi do 4m nhu sau:

- Déi voi dat sét (hinh 1a, 1b, 1c).

- B6i v&i dat sét pha (hinh 2a, 2b, 2c).

- B6i v&i dat cat pha (hinh 3a, 3b, 3c).

- Cho t4t ca cac loai d4t (hinh 4a, 4b, 4c).

Tw nhirng quan hé trén c6 nhan xét, néu riéng cho méi
loai d4t sét, sét pha va véi cat pha thi cac mdi quan hé cla
dd &m véi cac chi tiéu ¢ hé sb twong quan n> 0.85 chirng té
yéu t6 bén ngoai tac dong vao quan hé do la khéng dang ké
va quan hé thé hién ding ban chét ctia hé phan tan. Nhwng
néu khong phan biét gitra cac loai dat thi quan hé cia do
&m véi cac chi tieu co hé sé twong quan thap. Diéu d6 ciing
phu hop v&i ban chat phan tan cta dat. B&i cang mot dé am
nhwng chi s6 déo khac nhau thi cac dic trwng khang cét sé
khac nhau do ndng lwgng bé mat cla cac hat khoang cla
chuing khac nhau. Do d6 dé phu hop véi ban chét va han ché
si chia nho tap hop thong ké thi thay vi quan hé trwc tiép
véi dd &m sé théng qua moét dai lwong khac dé thiét 1ap méi
quan hé, dai lwgng do la do sét Is cha dat. Két qua cla viéc
xac lap quan hé clia d9 sét véi cac chi tiéu khang cat va khéi
Iuong thé tich thé hién trén bidu dd trong cac hinh 5 nhu sau:

p dung biéu thirc xac dinh hé sb tin cay student
t, = r|\/ —1 nhan xét v& cac méi quan hé nhw sau:

Gitra cac mbi quan hé co sw khac nhau vé xac suat tin
cay thé hién qua d6 chat cia ching.

C6 mot sd moét cap twong quan, quan hé bac cang cao
x&c suét tin cay cia quan hé dé cang I6n.

Quan hé véi do dm va véi dd sét thi quan hé véi do sét
chat hon. Sy khac nhau nay hoan toan phu hop véi ban chét
cta hé phan tan.

Két luan:

- Sy mét &n dinh swon déc theo dé 1a tang ap lwe khdi
d4t 1&n twéerng chan phu thudc vao s ting clia do am. Vi thé,
dw bao d6 tin cay vé 4n dinh cla twdng chan phu thudc vao
viéc dw bao sw thay ddi cac chi tiéu do bén va khéi lwong
thé tich cla dat phong hoa trén swon dbe. Do d6, ap dung
phwong phap thi nghiém va tham khdo cac cac quan hé da
dwoc xac lap, xay dwng cach tiép can méi dé dw bao ap luc
d4t 1&én twdng chén.

- DAt da la dbi twong cé thanh phan tinh chét bién dbi
phirc tap theo khéng gian, vi thé phan chia dat da thanh cac
don vi thé tich nhé hon ddng nhat 1 nguyén tic co ban dé
giai quyét cac van dé& bat ddng nhét trong cac bai toan dia kj
thuat. Tuy nhién, khi phan chia dat phong héa trén swén déc
theo chi s déo thi s lwong mau n sé nhé di, anh hwéng dén
do tin cay cua gia tri théng ké, hon nira cong viéc sé phirc
tap hon. Dé giai quyét mau thuan viéc phan chia phai dwa
tren ban chét Iy héa cla cac mdi quan hé va muc dich yéu
cau clia bai toan./.
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Giai phap thiét ké, thi cong nén méng
thap truyén hinh Tokyo SkyTree, Nhat Ban

Design and construction solution of Tokyo SkyTree Television Tower foundation, Japan

Tom tat

Bai viét cung cap cac thong tin téng quan vé du an
dau tu xay dung thap truyén hinh Tokyo SkyTree,
ddng thai tap trung lam r6 gidi phap thiét ké, thi
cong nén méng cta toa thap. Toa lac tai tha dé
Tokyo ctia Nhat Ban, Tokyo SkyTree cao 634 m la
toa thap cao nhat thé gidi hién nay. Méng thap
dugc thiét ké theo phuong phap tuéng vy ngam
trong dat véi 2 phan két cau chinh: Phan tuong
tao thanh chan mong c6 két cau lién hgp thép - bé
tong cot thép (SRC) b6 sung thém mau, chdng lén
16p s6i chat tai dé sau 50 m va Phan tudng két noi
cac chan méng c6 két cau bé tong c6t thép (RC),
chéng lén 16p soi chit tai dd sau 35 m. Cac cau kién
tuong vay dugc thi cdng thanh tirng doan, cac
doan tudng dugc khép néi véi nhau bang chét CWS
dang tam thép hinh lugn séng. Két cau nay dam
bao su bén vitng clia thap trudc tac dong ctia gié to
va déng dat lén.

Tir khoa: Tokyo SkyTree, thiét ké, thi céng, nén méng

Abstract

This paper provides an overview of the Tokyo SkyTree
television tower project and focuses on the design

and construction of the tower foundation. Located in
Tokyo, Japan, the 634 m high Tokyo SkyTree is the tallest
tower in the world today. The foundation of the tower
is designed according to the method of Continuous
subterranbean wall pile foundation with two main
structural components: The steel - reinforced concrete
(SRC) walls with knuckles which form the foots of the
foundation set in the firm gravel layer 50 m beneath
the surface and The reinforced concrete (RC) walls
which connect foots of the foundation set in the firm
gravel layer 35 m beneath. The subterranbean walls are
constructed in sections which are joined together by
corrugated steel type CWS joints. This structure ensures
the stability of the tower against the impacts of strong
winds and large earthquakes.

Keywords: Tokyo SkyTree, design, construction,
foundation
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Hinh 1: Toan canh du an thap truyén hinh Tokyo SkyTree
(nguodn: [2])

1. Téng quan vé dw an thap truyén hinh Tokyo SkyTree

Khai trwong tlr thang 5 nam 2012, hién nay Tokyo SkyTree - v&i chiéu
cao 634 mét - van la tda thap cao nhét thé gi6i, ddng thdi 1a cong trinh xay
dwng cao thir nhi thé gi&i (sau tda nha Burj Khalifa & Dubai, Cac Tiéu vwong
qudc A Rap Théng nhat). Buoc thiét k& bdi tap doan Nikken Sekkei, thi
cbng bai tap doan Obayashi, cac nha thau thiét bi nhw Panasonic, Hitachi,
Toshiba, vv... cling 14 cac doanh nghiép ctia Nhat Ban, thap truyén hinh
Tokyo SkyTree 1a minh chirng thuyét phuc cho k§ thuat wu ti va toan dién
clia nganh kién trdc - xay dung Nhat Ban.

Na&m 2003, khi Nhat Ban bat dau xuc tién chuyén déi hinh thirc thu phat
s6ng truyén hinh tir analog sang ky thuat s6 méat dat (digital), dai truyén hinh
quéc gia NHK cung véi 5 dai truyén hinh tw nhan tai Tokyo dwa ra y twéng
xay dwng thap truyén hinh mai cao khodng 600 m — chiéu cao can thiét dé
pht séng digital cho ban kinh 87 km ciia toan bd ving Kanto (bao gém tha
dd Tokyo va 5 tinh 1an can). Thap truyén hinh mai nay sé thay thé cho thap
truyén hinh Tokyo hién tai cao 333 m dang bi cac tda nha cao 200 — 300 m
trong khu trung tam Tokyo can tré tin hiéu thu phat séng, ddng thdi dwoc ky
vong sé tré thanh biéu twong du lich méi cda thanh phé Tokyo trong thé ky
21. N&m 2005 cong ty Duéng sét Tobu tré thanh chi dAu tw clia du an xay
dwng thap.

Thap SkyTree toa lac & quan Sumida, nhin ra song Sumida & phia Tay
va sdng Arakawa & phia Dong, tiép giap v&i song Jukken & phia Nam, cach
méc ki-16-mét sb 0 cuia thi d6 Tokyo khodng 5 km vé hwéng Dong Bac. Khu
dét dw an rong 36.800 m?, thon dai theo phwong Bong — Tay, trwéc day vén
la bai tap két hang clia dwong sat van tai hang héa Tobu. Thap SkyTree
ndm & trung tam khu dat, hai phia Dong, Tay thap Ia td hop céng trinh
bao gdm tda nha khach san - van phong cao 31 tang, quan thé nha hang,
ctra hiéu, khu vui choi gidi tri, rap chiéu béng mai vom, thiy cung, quang
trwdng khéng gian mé, cong vién mat nwéce va san di bo trén cao. Toan bd
t& hop cong trinh nay dwoc xay dwng ddng bo trong dy 4n thap truyén hinh
Tokyo SkyTree clia Tobu. Bén canh chirc néng chinh la thu phat séng, Tokyo
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SkyTree ciing déng thoi la cong trinh du lich véi hai dai ngédm
canh 1an lwot tai d6 cao 350 m va 450 m. Hai dai ngdm canh
d&u c6 mat bang hinh tron dé& dam bao tdm nhin 360° bao
quat xung quanh thanh phd. Phia trong dai quan sat bd tri
nha hang, quan ca phé, quay ban dd lwu niém,... Tdng chi
phi xay dwng Tokyo SkyTree vao khoang 6,5 ty yén (590 triéu
USD theo ty gia hién nay) dwoc Tobu dy kién thu héi tir tién
cho cac dai truyén hinh thué c6t ang ten phat séng trén dinh
thap, tién vé tham quan cla khach du lich va loi nhuan tir té
hop cong trinh thwong mai - dich vu - vui choi gidi tri xung
quanh thap.

2. Téng quan vé két cau than thap

Khac véi dang chiv bat, choai dan ra phia dé& cla thap
Eiffel hay thap Tokyo SkyTree c6 hinh dang thon gon tw
trén xudng gan glong mét cay cét thang Thiét k& nay gitp
gidm dién tich chiém chd trén mét dat cta thap, phu hop
véi quy mé va hinh dang thon dai ctia khu dét dw an (chiéu
dai phwong Bic — Nam cla khu d4t chi khodng 60 m). Bé
dam bao toa thap 634 m dirng virng véi tiét dién day khong
I&n, cac kién tric sw da thiét ké dé thap theo kiéu “kiéng ba
chan”, ba chan thap tao thanh mét bang hinh tam giac d&u cé
canh dai 68 m. (Trong khi dé, thap Tokyo cao 333 m c6 mat
béng day dang hinh vuéng v&i 4 chan dé, chiéu dai méi canh
khoang 90 m). Mat khac, d& ddm bao mat bang hinh tron cho
cac dai quan sat, mat cat ngang clia SkyTree dwoc nan dan
te hinh tam gidc déu & phia day thanh hinh tron & phia dinh.

Két cAu chinh clia Tokyo SkyTree bao gdm hé théng 6ng
thép cwdng lwc dan thanh khung lwéi bao boc xung quanh va

két ndi v&i mét I6i bé tong cbt thép hinh tru thdng ding, réng
rudt, & trung tam. Ong thép loai I&n nhat c6 dwong kinh ngoai
2,3 m, chiéu day 0,1 m dwoc st dung dé& xay 3 chan dé thap.
Két cAu thép clia thap c6 cwong d6 chiu lwe Ién hon thép
thdng thwong. Thép tai cdt ang ten phat séng trén dinh thap
c6 cwdng do Ion nhat két ciu 1a 630 MPa, gap déi cudng
do thép thong thwong. Cudng dd cao gilp giam bot khéi
lwong thép, qua dé gidm dién tich b& mét chiu tac dong cua
tai trong gid, nang cao dd bén virng cia két cau. Tong khi
lwgng clia bo khung thépla khoang 36.000 t&n. L&i trung tam
la glal phap chéng dong dat Iay cam hing tir kién tric thap
nam tang trong cac ngdi chiia c¢d clia Nhat Ban nhu Horyu-ji
(thé ky 7), Toji (thé ky 8), Daigo-ji (thé ky 10), vv... Cac toa
thap ndm tAng dwoc xay dwng hoan toan béng go nay c6 thé
bi pha hdy do bao hay hda hoan, nhwng trai qua 1300 nam
véi rat nhiéu tran dai dia chan, chwa cé tda thap nao bi db
do déng dat. Cac toa thap nay déu cé moét try trung tam lam
tr cay gb I&n cao 10~50 m, xuyén sudt tr mat dat Ién dinh
thap. Khi xay ra déng dét, cot try nay dong vai trd nhw mot
qua nang giao déng nguoc véi toa thap, triét tiéu mot phan
rung l&c cla thap nam tAng. Déi véi thap SkyTree, I8i trung
tam dong vai trd la phong chira ciu thang. Bong thai, khi cé
dong dat, 16i trung tam két hop véi cac dém cao su & day
I6i va bd giam ch&n bang dau & xung quanh 16i tr& thanh hé
thdng gidm chan twong tw nhu & thap nam tang, co thé giam
bét t&i 50% xung ddng. Co thé noi thiét ké cta thap Tokyo
SkyTree 13 sy két hop gitva hién dai va truyén théng, gitra
nhirng cong nghé, vat liéu tién tién hang dau véi tinh hoa cla
kién trac cb Nhat Ban.
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Hinh 4: Giai phap thiét k&, thi cong méng thap Tokyo SkyTree (nguon: [3, 6])

3. Giai phap thiét ké, thi cong nén méng thap

Tai trong gi6 va tai trong dong déat 1a hai yéu té ngoai luc
quan trong can tinh toan trong thiét ké thap. Do tiét dién day
khéng 16n so véi chidu cao, méi lan thap rung I&c do gi6 hodc
déng dét, lwc tac dong theo phwong thdng dirng va phuong
ngang vao 3 chan dé thap la rat I6n. Béng thoi, nhu da néu &
trén, viéc st dung thép cwdng dé cao giup gidm trong lweng
va dién tich tiép xtc v&i gi6, qua d6 nang cao kha néng thich
ng véi dong dat va gié cia két cAu. Tuy nhién, khéi lwong
khéng I&n so véi chiéu cao cling lam gidm sirc chdng choi
clia két ciu ddi voi lwc day ndi gay ra bdi gié to hodc dong
d4t Ion. D& dam bao sy 6n dinh cla tda thap, méng thap can
c6 két cdu du manh dé chéng lai cac lwc nay.

Nén d4t dwdi chan thap tlr mét dat cho téi do sau 60 m
c6 thé chia thanh cac I16p chinh 14n lwot nhw sau: 1) Lop dat
mat, 2) L&p Yurakucho, 3) Lép & sét cd, 4) Lép thém song
¢, 5) Lop Tokyo va 6) Lop Kazusa. Bén dudi I6p dat mat 1a
I&p Yurakucho cé bé day 25~30 m, bao gdm phan trén day
khoadng 5 m chi yéu la dat tinh cat, r&i rac va phan dwoi 1a
dat tinh sét, mém. Pay la I&p trdm tich bdi tich hinh thanh
trong thdi ky bién tién, khi cac long séng cb tir ky béng ha bi
nwéc bién tran vao pha 14p. (Lép Yurakucho cé nhiéu diém
twong ddng véi dia ting Hai Hwng clia nén dat Ha Nai). Tiép
dwéi 1ép Yurakucho 13 16p & sét cd cé ngudn gbe tr tro ni
Itra phan dai Bé Tw. Cac 16p nay déu 1a dat yéu, co sb bla
N cda thi nghiém xuyén tiéu chuan cha yéu nhé hon 10. Do
vay moéng cla thap dwgc dat trén cac I&p séi tai do sau 35
m (I&p sdi hinh thanh trong thdi ky nwéc bién dang cao pha
I4p thém sbng cd) va tai d6 sau 50 m (I6p sdi cia dia tAng
Tokyo). Pay la cac Iép dat co kha ndng chiu tai tét vai gia tri
N n&m trong khoang 50~60.

Méng thap duwoc thiét ké theo phwong phap twéng vay
ngam trong dét (twdng vay doéng vai trd nhw coc méng) véi
2 phan két cAu chinh: Phan twdng chan moéng cé két cAu
lién hop thép — bé téng cbét thép (SRC - Steel Reinforced

Concrete) va Phan twong ndi c6 két cdu bé téng cbt thép
(RC - Reinforced Concrete).

Phan két cAu SRC bao gbm 3 t& hop twéng vay tao thanh
3 chan méng, cdm sau xubng dét tai cac vj tri twong &ng véi
3 chan dé thap & bén trén. Twong day 1,2 m, gdm nhiéu cau
kién twong cé chiéu dai khac nhau tir khodng 3~20 m, chéng
xudng dd sau 50 m. Twéng ¢ tac dung chiu tai cla cong
trinh va chdng lai lwc dy ndi do gi6 to hodc dong dat Ién tac
déng vao thap. Trong két ciu SRC, bé téng cbt thép bao boc
xung quanh I6i thép & gilra. L6i thép nay gan két véi két ciu
thép ctia chan dé thap thanh mot thé théng nhat. Nhd vay
ngoai luc tdc ddng vao than thap & trén cao cé thé truyén
trwc tiép xudng phan moéng & sau dwéi dat. Hon niva, trong
do6 sau tlr 35 m xubng 50 m, twdng vay SRC duoc thiét ké
thém méu (knuckle) dé tang cudng ma sat gitka mong thap
va dia tang séi ctrng. M6i chan méng dwoc b tri tbng cong
40 mé&u. Khi ngoai lwc tac déng vao than thap theo hwéng
d&y mong 1én trén hodc xudng dudi, cac mau nay ti vao phan
d4t phia trén hodc phia dwédi méu, chéng lai tac dong gay
chuyén vi méng.

Phan két cdu RC bao gém 3 blrc twdng ndi 3 chan mong
v&i nhau thanh cAu tric méng hinh tam giac déu. Twong day
1,2 m, dai khodng 70 m, chéng xubng dd sau 35 m. Twong
c6 tac dung chiu tai ctia cong trinh va ngén chan sy khuyéch
dai clia dong dét tai cac Iop dat yéu gan mét dét, qua d6 giam
d6 rung l&c cta thap khi xay ra dong dat.

Toan b6 két cAu méng dwoc thi cong theo phwong phap
duc bé tong tai chd. Trudc tién cac ranh sau va réng tuong
rng v&i kich ¢& tuwong vay duwgc dao bang may. Cac 16p dat
mém & phia trén dwoc dao bang may dao dang gau ngoam
Super Kelly, cac I&p s6i sau bén dwéi dwgc dao bang may
dao dang gudng xodn Hydro Fraise. Dbi vé&i phan tudng vay
c6 mau can s dung thém may khoét mau Knuckle Scraper.
Ldc nay ranh dao dwoc dd day dung dich chuyén dung dé
gitr &n dinh thanh vach. Song song véi qua trinh dao dét, cac
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Idng cbt thép dai khoang 20 m (d6i véi phan két cdu RC) va
I6ng cbt thép tich hop 18i thép bén trong dai khoang 40 m (d6i
véi phan két chu SRC) dwoc lap tai hién truong. Khi ranh
dao duwoc hoan tat, cac khung thép nay dwoc cdu xubng ranh
va 6ng tremie dwgc dung dé& db bé téng xudng ranh.

DPéi v&i phan twong néi RC, do chidu dai twdng 1&n téi
khoang 70 m nén khong thé dao toan bd trong mot 1an.
Twdng dwoc chia thanh 12 doan va thi céng theo tirng doan.
Dé& ngoai lyc tac déng theo phwong ngang co thé truyén tai
nguyén ven qua 12 doan twéng nhuw trong mot két cu théng
nhét, tai mat tiép giap gitra hai doan twéng lién ké& nhau, cac
tAm thép hinh lwon séng dwoc gén vao két cAu dé khép nbi
cac doan tuwong nay theo phwong phap st dung chét néi
CWS (Complete Water Stop joint). Cu th&, trwéc khi db bé
téng, mot nira tAm thép hinh lvgn séng sé dwoc cdm vao
vach doan twéng dang thi cong. Khi dd bé tong, can che
bit béng thiét bi chuyén dung dé& ncra bén kia ctia tAm thép
khéng bi phi 14p b&i bé tong. Sau khi dao dat dé thi cong
doan twdng tiép theo, thiét bi che bit chuyén dung dwoc g&
ra, 16ng thép dwoc ha xudng va bé téng dwoc dd vao, che
pht nét nira con lai clia tAm thép. Nhw vay, méi mét niva clia
tdm thép cdm vao moét doan twérng. TAm thép dong vai tro
nhw mot cai chét c6 tac dung khép ndi hai doan tuwong lai
v&i nhau.

Déi v&i phan tweng chan moéng SRC, cac ciu kién twéong
c6 chiéu dai Ion ciing dwoc chia ra thi cong theo nhiéu doan.
Bén canh dé, 16i thép cua twong dwoc cb dinh vao nén dat
khi xay dwng twdng, sau do khung thép cta than thap méi
dwoc lap dat, gén két voi 18i thép cta twong SRC. Do vay,
can dam bao do chinh xac khi khép ndi 16i thép ctia mong véi
khung thép cla than thap. D& dat dwoc didu nay, strc chiu
tai ciia bd phan khép néi dwoc thiét ké co do doi dw, da dé
gan két mong véi than thap ngay ca trong trdng hop ton tai
sw léch lac nhé gitra két cAu thép clia hai bd phan nay. Hon

Tai liéu tham khao
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niva, sau khi cé dinh toan bo 16i thép ctia mong, vi tri 16i thép
dwoc do dac va tat ca sai léch gitra vi tri thiét ké véi vi tri thue
té dwoc cap nhat lai vao thiét k& ban dau clia khung thép.
Khung thép clia than thap sau d6 dwoc thi cong theo thiét ké
da dwoc hiéu chinh, dam bao khép ndi suén sé véi moéng.

4. Két luan

Nhém tac gia da trinh bay cac nét chinh vé dw an dau tw
xay dwng thap truyén hinh Tokyo SkyTree, Nhat Ban. Dong
thoi, nhom tac gia ciing trinh bay chi tiét vé giai phap thiét ké,
thi cdng n&n mong cla tda thap cao nhét thé gidi nay.

Ngay 11 thang 3 ndm 2011, tran dong dat lich st» manh 9
do richter xay ra ngoai khoi viing Déng Béc Nhat Ban cung
v&i hé qua séng than, hat nhan cla né da gay ra thiét hai ky
luc vé nguwoi va cla cho dat nwéc Nhat Ban. Cach tam chén
hon 350 km, khu vyc phu can thap Tokyo SkyTree ghi nhan
céac rung chan véi d6 dia chan 1on nhat 1a 5 d6 yéu. Khi &y,
I6i bé tdng chéng chan chwa xay xong, hon niva cot dng ten
thu phat séng nang 3.000 tn dang chuén bi dwoc cau tir do
cao 619 m lén dd cao 625 m va chwa dwoc cb dinh vao than
thap. Trong thdi gian dong dat, dinh cot &ng ten dao dong voi
bién dd 4~6 m. Tuy nhién khong xay ra bat ki sw cb hay thiét
hai nao ddi v&i thap, cling nhw déi véi hé théng cau thap va
Iwc lwgng nhan sy lam viéc trén dé cao 600 m. Trong khi d6,
tran dong dat da bé cong cot &ng ten trén dinh thap truyén
hinh Tokyo. Day la minh chirng hung hén cho sy bén virng
clia két ciu SkyTree.

Nhém tac gia hi vong réng qua bai viét nay, kinh nghiém
ctia nganh kién truc - xay dwng Nhat Ban trong thiét k&, thi
cong thap truyén hinh Tokyo Sky Tree néi chung va nén
maéng thap noi riéng c6 thé gidp ich phan nao cho céc ban
sinh vién, cac kién tric suw, ki sw xay dwng Viét Nam khi tham
gia thiét ké, thi cong cac céng trinh twong tuw./.

Nguyén Cong Giang, Nguyén Hodng Long, Masaaki Katagiri,
Kanta Oishi, Takao Sugimoto, Yukihiro Kohata, Nguyén Quang
Long, “Nghién citu diéu kién dia chat cong trinh ciia thé
Holocen khu vuc trung tam thanh phé Ha N¢i”, Hoi nghi khoa
hoc “Truwong Dai hoc Kién triic Ha Néi, 45 nim phat trién va
hoi nhdp”, 290-300, 2014.

Trang chi cua cong ty Obayashi trong cdac dwong link sau:
https://www.obayashi.co.jp/chronicle/technology/c3s1.html
https://www.obayashi.co.jp/press/news20031210

7. Takagi Hiroshi, “Xdy dung Tokyo SkyTree Hiréng t6i chiéu cao
56 mot thé gidi”, Tap chi Hpi Ky thudt Dau mé Nhdt Ban, quyén
80, ky 4, 260-264, 2015 (tiéng Nhat).

Atsuo Konishi, Masaru Emura, “Structural Design and
Construction of the Foundation of TOKYO SKYTREE”,
International Journal of High-Rise Buildings, Vol 4, No 4, 249-
259, 2015.
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Danh gia khananghéalong ,
ctia nén dat chau thé Séng Hong do ddng dat
phucvu cho cong tac thiét ké nén méng cong trinh

Evaluation of the liquefaction potential of red river delta land by earthquake for foundation design

Tom tat

Bai bao trinh bay ban chat va diéu kién
hinh thanh héa l6ng ciia nén dat, cac
phuang phap danh gia tiém nang héa
I6ng, tir 6 ban ludn vé giai phap lva
chon théng s6 nén cho tinh toan nén
mong cong trinh chdng ddng dat 6 chau
thd Song Hong.

Turkhéa: Hda léng; déng ddt

Abstract

This paper presents the nature and conditions
of soil formation, methods of assessment

for liquefaction potential and discussion
about solutions for selection the foundation
parameters in calculation of earthquake
resistance of foundation in Red River Delta.

Keywords: liquefaction; earthquake

TS. Trdn Thirong Binh

Khoa Xay dung,

Truong Dai hoc Kién Triic Ha Néi
Email: binhviht@gmail.com

Tran Thugng Binh

1. Dat van dé

DBdng béng chau thd séng Hong dwoc thanh tao béi cac trdm tich Dé t, trong do
trAm tich cat, tl hat min dén tho phan b hau khap dién tich va ton tai tiv trén mat dén
dd sau 30m phan nhip theo cac I&p. Tai chau thd, sy phan bd clia cat da tao ra 2 tAng
chtra nwéc Qh va Qp rat phong phu d& théa man nhivng didu kién dat roi va bo hoa
nwéc dé ching c6 thé héa 16ng. Tuy nhién, d& ching héa 16ng con tly thudc cac didu
kién, bao gdbm: do chét, sw phan bd thanh phan hat va quyét dinh dén tat ca 1a chan
dong dat nén.Trong d6, chan dong dat nén, khong chi phu thudc vao cwdng déng dét
do dwoc tr cac tram dia chan ma phu thudc chat ché vao méi trwdng lan truyén chan
dong. Trong khi d6 thei diém tam chan va cudng dd clia mot trdn dong dat 1a yéu té
bét dinh rat khé dw bao, cho du sai s6 duw bao vé thdi gian hang chuc ndm. Vi sy phu
thudc vao qua nhiéu yéu t, dac biét cac yéu tb bat dinh va nhixng hau qua rat I16n cla
hoa 16ng dat nén khi xay ra déng dat ma hoa 16ng dat nén 13 van dé& dwoc quan tam
cla rat nhiéu Iinh viee khoa hoc va c6 rat nhiéu cong trinh nghién cru, nhét 14 trong
khoang vai chuc nam tré lai day. V&i cac cach tiép can van dé dwoc phan biét béi cac
nghién ctru tim ra diéu kién vé thanh phan hat dé xay ra héa 16ng, don gian nhw E.D.
Sukina, diéu kién déi ddu clia tai trong tac dung nhw Gherxevanow va cac nghién ctru
thwe té phirc tap hon trong d6 cé xét téi do chat, thanh phan hat va stc cat dong va
céac tac dung kiém ché hoa léng Sibuya, Toky, lwasaki... Nghién ctru danh gia héa
Idng ctia khu vire trong chau thé Séng Hong cé Pham Van Ty, Nguyen Huy Phuong
va Tran Thwong Binh, bang két qua nghién ctru tong hop nhiéu phwong phap da
nghién ctru phan ving kha ndng hoa 16ng theo cac cp déng dét cho ving Ha Nai,
ngoai ra con cé nhiéu bai bao va céng trinh lién quan d& dwoc cong bé... Tuy nhién,
hoa Idng d4t nén do dong dat qua phtrc tap, cac két qua nghién clru ludn chira dwng
yéu t6 thuc nghiém, trong khi cac két qua nghién ctru & thé gidi la sw tdng két & cac
d4t nén ngoai Ianh thd Viét Nam, con & Viét nam chua co diéu kién dé kiém chirng
cho viéc ap dung. B&i vay, danh gia tiém nang héa Idng clia nén dét do dong dat phuc
vu thiét k& khang chén cho cong trinh ludn c&n cé sw da chiéu dé& hoan thién phwong
phap ap dung cho diéu kién Viét Nam.

2. Ban chét cta héa léng va phwong phap danh gia kha nang hoa léng
2.1. Héa I8ng nhin ttr bén chét dao déng cta hé

Cat |4 tap hop cac hat khéng cé lién két, khi nén bi chan déng cac hat cat sé dao
dong. Dao dong clia mét hat cat theo mot phwong nao dé dwgec moé ta béi phwong
trinh dao déng ciia mét bac tw do cd cén chiu tai trong cwdng birc:

F(t) = m.a+b.v+C.x )

O day:

m.a - lwc quan tinh, trong d6: a Ia gia téc dao ddng, m Ia khéi lwgng cla hat;

b.v - lwc can, vé&i b 1a hé sé can ty 1& véi van tdc dao déng, v Ia van téc dao dong;

C.x - lyc dan hdi, trong d6: C 1a do clrng cla hat, x la bién d6 dao déng clia hat;

F(t) - tdng hop luc tac dung 1&n hat & cac thdi diém khac nhau.

Theo biéu thirc (1), khi F(t) 1a ham tuan hoan véi bién d6 da Ién dé thing lwc quan
tinh m.a va lyc can b.v khi d6 cac hat sé dao dong, trong dé Iwc can b.v co gia tri phu
thudc vao hé sb ma sat gitra cac mat tiép xuc va do I1én lwe phap tuyén. Trong trudng
trong lwc cat chi ton tai lién két véi nhau bdi lwc ma sét. D& cac hat khong con lién két
ma sét, v& nguyén tac chi can triét tiéu sw can bang gitra phan luwc véi lwc trong trLPO’ng
tac dung vao né. Phan lwc nén 1a bj dong véi lwc trong trwdng va Iuon can bang véi

lwc trong trwérng. Do d6, dé triét tiéu lién két gitra cac hat trwdc hét can co lwc pf tac
dung cung phwong nguoc chiéu véi lwc trong treeng. Phat sinh lwc pf trong khéi cat
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chi c6 thé 13 ap lwc thdm tir dwéi Ién hodc luc kéo cla niva
chu ky trong tac dung chu ky. Nhw vay, d& dwa khéi cat gém
tap hop cac hat cat vé trang thai mat bén hay roi vao thé Iéng
phai cé tac dung cla dong thdm khi d6 xay ra hién twong
goi la bién dang thAm hoac tac dung dang khi dé xay ra hién
twong goi la hoa lédng.

Dé xay ra héa 18ng, lwc p; hay bién dd cwec dai cla chu
ky dao déng phai dud I&n dé théng lwe quan tinh va lwc can.
Trong khi Iwc can sinh céng lam tiéu hao nang lwgng kéo
theo dao dong luén cé xu hwéng tat dan. Vi thé, trong thuc té
tac dung dong vao dat nén rat phd bién nhwng héa 1dng dan
dén lam mét bén cho nén cat it khi dwgc hinh thanh, tree khi
cét ton tai trong nwédc. Trong méi trwdng chét 1dng, lwe can
ma sat rat nhéd trong khi lwc quan tinh rét I&n do sy dao dong
cac hat trong méi trudng nwéc, thoi gian mét bén kéo dai
hon. Pac biét sw dao déng cla cac hat la ngau nhién dudi
s chi phdi clia quy luat roi tw do. Trong d6 cac hat ndng hon
sé roi xudng va hat nhé sé ndi 1én tao thanh dong thdm va
sinh ra &p luc thiy dong tir duwdi 1én mét thoat lam sy méat
bé&n ngay cang lan trén pham vi rong I&n. Nhw vay, trong cac
diéu kién dé& gay hoa I6ng cho dat cat roi bao hoa 1a tac dung
chu ky phai co bién dd da Ion tie la phu thude vao cwdng do
chén doéng khu vie. Tran dong dat gay ra béi mot ngudn cod
cwéng do xac dinh, nhwng chuyén ddng mét dat l1a khac nhau
phu thudc vao nhiéu yéu té nhw, bé day I6p dat, dac trung
séng clia cac I&p va khodng cach téi tam chan (Boatwright et
al, 1991). Vi vay, thwong nghién clru kha nang héda léng dong
d4t voi cwdng do 6.0, 6.5, 7.0 va 7.5 do richter.

2.2. Cac phuong phap danh gia kha ndng héa Iéng

Danh gia kha néng héa I6ng hién nay cé thé tiép can theo
phuong phap phén tich dinh tinh va tinh toan dinh lwong.
Hlen tai nhidu nwéc trén thé gidi 4p dung danh gia theo chi
sb kha ndng hoa Idng LPI ctia mét khu vie. Trong d6 LPI
dwoec tinh bang cach 3y tich phan cac yéu td hoa 16ng doc
theo chidu sau cla cot dat giéi han. Co s& danh gia dinh
lweng thuweng la dwa vao két qua thi nghiém SPT va CPT véi
ndi dung chung la xac dinh:

- Chi s6 trng suét chu ky (CSR) dé&c trwng cho kha nang
gay hdéa léng clia déng dat;

- Chi s6 khang chu ky CRR déc trung cho sw kiém ché
hoa I&dng cla d4t nén;

- Hé s6 an toan F;

- Chi s6 kha nzing hoa long (LPI).

Dwa trén két qua thi nghiém SPT céac théng sb trén dwoc
xac dinh nhw sau:

+ ng suét khang chu ky theo Seed va Idriss (1967):

CSR = 0.65 2020 .
g0, (1)

O day:

- (amax /9): ty sb gia tbc cuwc dai véi gia tée trong trwdng;

- 0,,: rng suét tdng theo phuong ding;

- 0'o: g suét hiéu qua theo phuong ding;

- ry: yéu té gidm (rng suét duoc lay theo d6 sau (m):

I, = exp[a( +p(z ]
a(z) = —1.012—1.126sm(z /1L73 + 5.133)

f(2)=0.106+0.118sin(2/11.28 + 5.142)

MSF - hé s6 ké dén hiéu (rng thdi gian cla chuyén dong

mat dat. MSF cho M,, <7.5 dworc xac dinh theo biéu thirc sau:

MSF = 6.9 exp(— “) 0.058<1.8

@)
K, - yéu té hiéu chinh qua tai, dwoc xac dinh theo biéu
thirc:

o 1
K, =1-C,In| 22 |<10; C,=
(pa J 1.89-2.5507(\/(N)g, )
(Nl )60 = NmCNCECBCRCS (4)
véi:

- P,: ap suét khi quyén P, = 0.1MPa;

- Cn, Cg, Cg, Cr va Cg 13 cac hé sb: LAy xap xi Cg = 1.1,
Cg = 1.0, Cz = 0.6; Cy tra theo theo bang 1; Cy xac dinh theo
cbng thrc sau:

P a
CN :( a J < 17’ o= 0784—00768 (NI)GO
Oy

®)

d (m) CR
<3 0.75
34 0.8
4-6 0.85

6-10 0.95

10-30 1.0

+ Xac dinh chi s khang chu ky CRR:

Idriss va Boulanger (2006) da dwa ra biéu thirc xac dinh
gia tri CRR:

14.1 126 23.6 254
(Nl )60 +D(N1)6O

CRR:EXP|:(N1)6OCS +((N1)60mj +((N1)600sj +((N1)60m

(Nl )600.&' =

A(N)),, :exp(l.63+ 157

9.7 _( . T
Fe+0.1 \Fe+0.1 (6)

Trong d6 F,, hé sb anh hwdng ham lwong hat bui tra bang
theo (N1)60! CSRMW=7.5,cv=1kPa va ham |U’O’ng hat bUl
+ Xac dinh hé sb an toan Fs:

Fs la hé sb an toan chéng lai kha nang héa 16ng, thwéong
dung danh gia kha nang hoa I6ng:

(CRR )Mw:7.5 MSF

" (CSR) -
Mw=1.5;0.=1 @)

Ca hai CSR va CRR cting bién ddi theo chiéu sau, va do
do6 kha nang hoéa Iéng dwoc danh gia & cac do sau twong
rng.

+ Chi s6 kha nang hoa léng (LPI):

Chi sb kha nang hoa 16ng dwoc d& xuat bdi lwasaki va
cong sy (1978, 1982) dwgc xac dinh nhw sau:

LPI = jF(z)w(z)dz
0 (8)
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Trong d6: F(z)=1-FSchoFS<1.0

F(z)=0choFS=1.0

w(z) =10 - 0.5z cho z < 20m

w(z) =0 cho z>20m

Theo Sonmez (2003) da phan loai mirc d0 nguy co cho
céc dia diém theo tiéu chuén:

LPI=0;0<LPI<2;2<LPlI<55<LPl<15valLPl>15,
twong (rng kha nang héa 18ng la: khéng cd, rat thdp, thap,
trung binh, cao va rat cao.

+ Nhan xét vé phwong phap danh gia:

- Chi s6 (rng suét chu ky CSR, ngoai gia tri SPT con phu
thudc vao ty sb ng suét tng voi (ng suét hiéu qua lién
quan dén viéc xac dinh muc nwéc ngdm cla cac tAng chiva
nwoc.

- Gia tbc cuc dai a,,, trong mot tran déng dat cé cwong
do xac dinh, & cac khu vwc khac nhau cla ving lan truyén
chan dong, gia tdc a,y & khac nhau.

3. M6t s6 van dé vé danh gia kha niang hoéa léng cua dat
nén chau thé séng Hong
3.1. So b6 vé khd ndng héa Idng ctia dat nén chéu thé séng
Héng

Theo tai liéu dia chat ty I& 1:200.000 déng bang B&c Bo,
pht trén bé mat khu viee chau thd 13 cac thanh tao trdm tich
Dé t& hinh thanh qua cac chu ky véi nhiéu tam giac chau
chdng l4n nhau va cé bé day bién déi theo hudng Tay Béc
- béng Nam t&r 10-20m & dinh dén 80-100m & day cla tam
giac chau I&n nhét. Bé t& tam giac chau thd séng Hong dwoc
hinh thanh v&i cac thanh tao theo thi tw tr dwéi 1én nhuw sau:

- Cudi séi clia hé tAng Ha Noi c6 gia tri trung binh SPT
(N) > 100;

- Cat hat thoé hat trung hé tang Vinh Phuc c6 gia tri trung
binh SPT (N) = 30-45;

- Sét, sét pha loang 16 hé tang Vinh Phuc c6 gia tri trung
binh SPT (N) = 10-15;

- Bun, @4t hiru co hé thn Hai Hwng co gia tri trung binh
SPT (N) = 1-3;

- Sét xam xanh déo mém hé tAng Hai Hung c6 gia tri
trung binh SPT (N) = 5-8;

- Sét chay va bun hé tang Thai binh cé gia trj trung binh
SPT (N) = 2-6:

- Cat min cat bui hé tng Thai Binh c6 gia tri trung binh
SPT (N) = 10-25;

- Sét nau hdng hé tang Thai Binh c6 gia tri trung binh SPT
(N) = 7-12.

Trong do6:

- Cubi s6i va cat clia hé tAng Vinh Phuc la mét ting chiva
nuwéc c6 dién phan bb rong véi tbng chidu day trung binh
40m va nudc trong tAng nay ludn ton tai & trang thai c6 ap.

Nhiéu noi mwe ap lwc cao hon cao trinh day cua lép cat min
hé tang Thai Binh. Dac biét trong cat ctia hé tAng Vinh Phuc
c6 khong it thau kinh cudi sai.

- Sét, sét pha hé tAng Vinh Phuc, bun, dat hivu co va sét
xam xanh hé tadng Hai Hung c6 téng chidéu day khoang 15-
30m nhung khong hiém chd chi day mét vai mét. Cac thanh
phan nay da tao thanh day cach nuwéc cho tAng cat min ndm
trén déng vai trd han ché kha néng héa Idng ctia I&p cat min.

- Cat min cat bui hé tAng Thai Binh phan bb rai rac nhuwng
tap trung & phan day cla cac tam giac chau la tdng chira
nuwdc cd thanh phan hat va trang thai bdo hoa rét dé bj hoa
léng.

- Sét, sét pha nau héng hé tAng Thai Binh phan b trén
bé& mat & trang thai nlra clrng déo cirng, cling v&i tAng chira
nwéc trong dat 1ap va cac tai trong cong trinh da cé tac dung
ki&m ché hoa 16ng cho céc tang, nhét la tAng cat min cat bui.

Theo tai liéu dia chat khu vire, noi c6 16p sét méng nhét
va I&p cat min day nhéat thudc vé ving phia Nam Ha Néi kéo
dai tlr Van Dién dén Pha Xuyén, Bdng Van, Pha Ly, Nam
Dinh va Thai Binh. Tai day trén mot mat cat dién hinh, st
dung phwong phap danh gia kha nang héa 16ng theo két qua
thi nghiém SPT c6 thé danh gia m&c dd nguy co héa léng
theo bang 2.

Nhén xét: trong cling mot cap dong dat, két qua co sw
khac nhau vé& nguy co gitra hai tAng theo xu hwéng gidm dan
3.2. Ban luén vé kha nang héa I6ng & déng bang chéu thé
Séng Héng do déng dat

+ Do tang thém cwong d6 dat dbi voi cac khu vwc déat
nén Ha Noi:

Tly thudc vao déc diém thanh phan cau tric dat da nam
trén da méng ma cwong do dong dat trén bé mat co thé tang
I&n hay gidm di so v&i s6 liéu ghi dong dét & tram dia chan.
Sé gia cweng dd dugc tinh theo cong thire S.V.Medvedev:

V > E
AB = 1.67lg—;g7g +e
piyi }/ (9)

Trong do:

- Vg Yg: VAN tbC s6ng doc va ty trong clia granit;

- V,, Vit van téc song doc va ty trong ctia nén can xac dinh
do tang thém;

- AB: sb gia dé& danh gia d6 manh déng dat thuc té.

Pé thdy duwoc sy tang thém cwong do dong dat, cé thé
danh gia so bd dwa trén cAu tric méng cla cac thanh tao
tram tich Dé tt, d6 la cAu truc dia hao clia dit gay sau séng
Héng dwoc lap day béi cac trdm tich Neogen 1a cac da cat,
bot, sét két chira than. Khi d6 dong dat xay ra, ngudn chan
dong xem nhw 13 b& mat da mong sé lan truyén cac da
Neogen va I&p phi trdm tich. Can ct vao cac gia tri trung
binh v& mé dun dan hdi va khéi lwong thé tich ctia da moéng
va cat bot két neogen va I¢p pha trAm tich, két qua tinh van

Do Richter 6 6.5 7 7.5
Tang cat min LPI = 6w(z).F.H 4.9 5.4 12.2 17.3
Nguy co hda léng Thép Trung binh Cao Nghiém trong
Do Richter 6 6.5 7 7.5
Tang cat thd LPI = 6w(z).F.H 0.5 1.5 5 9
Nguy co héa léng R4t thap thap Trung binh Cao
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tbc séng doc, thé hién trén bang 3. Vi cac sb lieu do, cwong
do dong dat thuc té tang thém la 1.32 do richter so véi két
qua do trén da mong Granit.

Nhuw vay, viéc xem xét kha nang hoéa Iéng & khu virc chau
thd khong thé bé qua sy tang cwéng do dong dat khu vuc.
V6i nhivng tran dong dat nhé tai khu vwc ddng béng Bac Bo
dwoec ghi lai trong nhivng ndm gan day c6 cwéong do cao nhét
3.8 Richter thi cwéng déng dat & khu vire ¢é thé I&n hon 5 do
Richter c6 nhiéu kha ndng xay ra trong twong lai.

Granit 5.6 km/s 2.7T/m8
Cat két 3 km/s 3.0T/m°
DAt trém tich 1,1 km/s 2.7T/m®

+ Sy khac biét v& sw phan bd hat theo dwéng kinh va
hinh dang

Cung v&i sw gia tdng cwdng dd dong dat khu vire con co
mot s6 diém lién quan dén ting nguy co hoéa 16ng da khong
dwoc xem xét trong cac biéu thirc tinh toan kha ning héa
I6ng, do la:

- Su phan bb hat c6 kich thwéc va hinh dang khac nhau:
dang chi y nhét a sw c6 mét cudi séi trong 16p cat hé tAng
Vinh Phuc, céc thdu kinh vay mica trong I&p cat min. Khi
chan ddng sé xuét hién roi tw do tao thanh dong thdm ngwoc
thuc day héa 16ng phat trién.

- Sy c6 mat tAng chlra nwéc c6 ap: khi dong dat ma tang
cach nwéc mat 6n dinh thi dong tham tir tAng chira nwéc bén
duéi chady nguwoc 1én sé lam cac Iép dat bén trén méat bén
trén dién réng thic day sw phat trién héa 1ng.

Nhw vay, nguy co héa 1dng dat nén do dong dat & khu
vye nay cé thé xay ra véi dong dat cap 7 theo thang MSK
twong dwong 5 do Richter. Trong khi dong dat & chau thd
c6 thé khuéch dai I&n hon cép 7 theo thang MSK thi khong
c6 gi ddm bao khong xay ra héa ldng & nhitng khu vyc nay
trong twong lai.

4. Két luan va kién nghi
Két luan

Nhirng danh gia so bd kha nang héa 16ng cho thay nguy
co hoa 1dng & khu vuc chau thd séng Hdng 1a c6 thé xay ra

v&i déng dat 5 do richter & cac vi tri khu viee phia Nam, va
cwéng dd thap hon sé khéng xay ra hoéa 16ng. Do d6, & day
néu xac dinh mong cho céng trinh chéng dong dat thi phai
xem xét tr déng dat cp 7 theo thang MSK, nhirng viing khac
ctia chau thé cé thé nang mirc dd xem xét 1&n mot cap.

Kién nghj vé giai phép méng

- Giai phap mdng ndng trong vung cé kha nang hoa Iéng
nén wu tién lwa chon méng cé trong lweng 16N twong ddi so
véi trong lwong than va nén chon sau dé kiém ché héa 1éng
& day méng va giam thidu Iun l&ch khi c¢é héa 16ng.

- Méng sau: Tinh toan gia tri Fc theo chiéu sau dé& xac
dinh chiéu sau c6 kha nang héa 16ng d& lam c6 s& xem xét
thanh phan ma sat cla strc tai theo dat nén ddi véi coc, wu
tién lwa chon coc dai d& mii coc dat dwdi d6 sau héa léng./.
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Lua chon mé hinh dat nén khi tinh toan méng coc
chiu anh uéng ctia hién tuong héa long

The choice of foundation model when calculating the pile foundation which is influenced
by the liquefaction phenomena

Tom tat

Bai bao dé cap cacanh huéng ctia hién
tugng hoa long dén su lam viéc ctia
méng coc. Cu thé 1a hau qua héa léng
khi déng dat, mét s6 phuong phap danh
gia kha nang héa léng va c ché pha hay
ctia coc don va nhom coc khi héa long.
Tu d6 dé xuat vé lwa chon mé hinh dat
nén khi tinh toan méng coc chiu anh
huéng ctia hién tugng héa long.

Tir khoa: Hda long, méng coc

Abstract

This paper discusses the impact of
liquefaction to the working of the pile
foundation. In particular, the consequences
of liquefying in the earthquake, several
methods of assessing liquidity and
destruction mechanism of single pile and pile
group when liquefied. After that proposes
the choice of foundation model when
calculating the pile foundation which is
influenced by the liquefaction phenomena.

Keywords: Liguefaction, pile foundation
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1. Khai niém héa léng va anh hwéng cta héa léng té&i méng coc

S héa 16ng xuét hién khi cAu trdc cat r&i, bdo hoa nwéc bi pha vé vi cac tai trong
dot ngdt tac dung. Vi két cAu hat dat bi pha v&, nhitng hat dat roi sé dich chuyén dé
tao nén mét trang thai chat hon. Tuy nhién, trong mét tran dong dat khéng c6 du thoi
gian cho nwéc 16 réng thoat ra ngodi va can tré nhivng hat dét di chuyén gan lai nhau.
Kém theo la su gia tang ap lwc nwédc, dan t6i gidm ap lwe tiép xdc gitra cac hat dat
nén cac Iop dét nén sé bi gidam cwdng d6. Khi d6, nén dat cé cwdng d6 rat bé va co
thé coi nhw 1dng hon la mot khdi nén ching cé tén la “Hoa 1dng”.

Khi hién twong héa l6ng xay ra sé lam anh hwéng trwc tiép téi ma sat thanh coc
va c6 thé& 1am gay coc. Pidu nay ta c6 thé thdy trong cac bdo cdo nghién ctru vé méng
coc trong tran déng dat Niigata 1964, cu thé:

Toda nha NHK 4 tAng trong tran dong dét tai Niigata 1964: Xay dwng trén cac coc
bé téng cbt thép, cac coc cé dwerng kinh 350 mm va dai 11-12 m (Hinh 1). Sau tran
doéng dat, 74 coc da dwoc nghién clru va ho da thay réng tat ca cac coc da bi hw hai
twong ty nhau. Cac coc bj héng tai hai vi tri, 2,5-3,5 m tw dAu trén cta coc va 2,0 dén
3,0 m tr day coc nhw thé hién trong hinh 1. Vi tri clla myc nwéc ngém 1a 1,7 m dudi
mat dat. Tl cac bao céo diéu tra dat, I&p hoa 1dng rat cé thé 1a 11m ddu. Do dé chidu
dai ctia coc trong dat hoa 1dng 14 9.3m.

Toa nha NFCH trong tran dong dét tai Niigata 1964: Nghién cvu trwéng hop nay
mé ta s pha hoai ca mot tda nha bdn téng dwoc xay dwng trén cac coc bé tdéng
réng. Céac coc c6 dwdng kinh 350 mm va dé day 75mm (Hinh 2). Sau tran déng dét
tda nha nghiéng 1 d6. Coc chi kéo dai 0,5m trong 16p khong hoa 16ng va cé thé dwoc
gi& dinh phia dui khép. T hinh 2 ta c6 thé dwoc quan sat thay rdng muc nuéc la
1,5 m dwdi mét dat va coc qua 7m trong |&p dat bi hoa Idng. Phan diu coc nam trong
0,5 m d4t khong hoa Idng.

2. M6t s6 phwong phap danh gia kha nang héa léng

Viéc khéng dinh kha nang hoéa 1dng clia mét loai dat bao gébm ba buéc cdng viéc
sau: (i) Danh gia &ng suat cat bién ddi do dong dat gay ra & cac d6 sau khac nhau; (ii)
Xac dinh strc khang clia mai trwéng véi qua trinh héa 1dng & cac diém khac nhau; (iii)
So sanh gitra hai két qua néu trén.

2.1. Phwong phap don gian xac djnh chu ky twong duong

Trén co s& mot sb trwdng hop cu thd, Seed va Idriss [1] da kién nghi mot phwong
phap don gian dé xac dinh bién dd va chu ky twong dwong:

- V&i dat nén khong sau qua 10 dén 15m thi (ng suat cat cuc dai T,,,, dat duwoc
trong qué trinh déng dat & mot d6 sau h, co thé xem nhw ham sé cta h va gia téc cuc
dai trén bé mat a,,, va thé hién qua biéu thic:

Tmax = ('Yh / g)'amax 'rd (1)

Trong do:

v - 1a trong lwong riéng clia dét, kN/m®

h - d6 sau, m; g — gia té¢c trong trwdng, m/s?

ry - ham sé phu thudc (h) va bién dang méi trwdng, cé thé xac dinh theo bang 1
Bang 1: Gia tri trung binh cia ham ry [1]

h(m) 2 4 6 8 10 12 14 16

rd 0,98 0,96 0,93 0,89 0,86 0,84 0,82 0,79

Mat khac dé cai thién mc d6 khong ddng déu ctia dd phan héi, ngudi ta cé thé
chép nhan cac chu ky twong dwong co bién dd hiéu dung béng khodng 65% cla Ty,

Theo d6, (rng suét cat twong dwong sé la :
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T, = 0,65.(yh/g)a,,, 1, @)
2.2. Phuong phap kinh nghiém danh gia kha ndng héa Iéng

Nguyén ly cia phwong phap la thanh 1ap twong quan gitra strc khang,
chéng lai kha nang hoa Idng clia mét loai dat, véi mot thong sb dat nén,
c6 thé xac dinh d& dang la strc khang SPT.

Gia tri ctia N thé hién dé chat D, va ap lwc cot dat hivu hiéu o',.

M - d8 lén dong dat dw bao. Teq tinh theo phwong phap don gian.

T& hinh 3 ta thay khi d&t nén c6 sirc khang N30 cang I6n thi cang it
xay ra hoa 16ng; dat cang & gan mat dat tw nhién(c’, nhd) thi kha ndng
xay ra hoa Iédng cang cao.

2.3. Phuong phap danh gia kha ndng hoa Ing theo TCVN9386-2012[2]

Déi vé&i thi nghiém SPT, gia tri do dwoc Ny, phai dwgc chuén hoéa voi
&ng suét hiru hiéu bidu kién ctia ban than dat (Ngo) bang 100kPa va voi
ty sb cla nang lwong va dap va nang lwong roi tw do ly thuyét béng 0,6.
V@i cac d6 sau nhé hon 3 m, cac gia tri do dwoc Ny phai gidm di 25%.

Nguy co héa Idng c6 thé duwgc bd qua khi 0.S<0,15 va it nhat mot
trong céac diéu kién sau phai dwoc dadm bao:

Cat c6 ham lwong hat sét Ién hon 20% véi chi s6 déo PI >10 ;

Cat c6 ham lwong hat bui I&n hon 35% va sb bua SPT sau khi dwoc
chudn héa v&i cac &nh hwéng ctia ap lwe ban than dat va véi ty sé ndng
lwong Ngo>20;

Cat sach, vai sb bla SPT sau khi dwoc chuén héa véi ap lwe ban than
dét va voi ty sb ndng lwong Ngy>30.

Pdnh gid nguy co’ héa Iéng cia dat

D6 an toan chéng héa 16ng F, dwoc xac dinh theo ty sb:

L (3)
Trong do: F: strc khang hod I8ng; L: ty trng suét cat trong qua trinh
dong dat; R: ty strc khang cat dong.

- T, (g suét cat can thiét dé lam hoa léng clia dat & hién trwong
trong mét sé 1an 13p twong &ng véi bién d6 ctia dong dat tham chiéu; gia
tri 7.,/ 0',o duoc lay bang cach tra hinh 4.

Trong d6 6’4 1a rng suét ban than tai gitva I6p dat dang xét.

3. Co ché pha hiy cuaa coc khi héa léng

Céc nghién ctru vé co ché pha hiy coc khi héa 16ng da chi ra cac coc
& dudi c6 thé bj pha hdy véi ciing mét co ché giéng nhau. Trong hinh 5,
coc don chiu tai trong doc tryc 1on tir két cAu I&n va ndm trong dat cat
b&o hda nwéc, co kha nang bi héa 1dng, I&p dat nay ndm trén I&p da. Khi
xay ra dong dat, ’ng suat hiru hiéu trong dat cat giam do ap lwc nwéc 16
réng tang. Trong tinh huéng nay, coc don cé thé bi gay néu chiéu dai lam
viéc clia coc khoéng du va ciing cé thé do d6 clrng cltia coc bé téng cbt
thép kha I&n nén khéng cé tinh linh hoat khi chju tac ddng cta héa Iéng.
O day, khu viec ma coc bi gay & vi tri tiép xuc gitra I&p cat va I&p da. Didu
nay hop ly v&i cac phan tich phia trén.

Trong hinh 6, coc don cé xu huwdng nghiéng khi dat bi hoa 16ng. N6
chiu tai trong doc truc twong dbi Ién va miii coc dwoc ngam vao da. Sau
tran dong déat, 16p cat sé di chuyén tl trai qua phai trong hinh 6a, coc don
c6 thé bj gay.

M6t loai pha hédng nghiém trong hon khi ma cé mét 16p dat khong
hoa 16ng nam trén I6p dat hoa 1dng. Lop dét khéng bi héa 1dng di chuyén
nhanh sang ngang, di kém v@&i n6 la sw hinh thanh mang méng nuéc tai
ranh gi&i gitra hai I6p dat d6. Dac biét la khi Iép dat khong bi héa Idng ¢
tinh thAm kém hon &p dét bi hoa 1dng. Coc sé phai chiu tai trong bi dong
I&n tir I6p dat khong héa 1dng. Trong treérng hop nay, coc con phai chiu
thém tai trong P-8, do s dich chuyé&n khac nhau gitra 2 16p d4t. Méc du
hinh dang pha hay cubi cling clia coc nay c6 thé dwoc nhin thy gibng véi
hinh 6a. Riéng tinh hudng nay, nguyén nhan coc bi pha huy la b&i uén.

T S
-

B

1ETR:
Fruf§

T : Dis by bia kg

T
Coe 2

Hinh 2: Coc trong toa nha NFCH

Ko alisa
a5t khd niag hod

. M=g
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Ebw it kha
ndng boa Mag

L) ] .| LI 40 0
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Hinh 3: Panh gia nguy co hoa léng dat
nén theo SPT (Seed 1974) [1]
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Hinh 4: Quan hé giira cac ty s0 (rng suat
gay ra hoéa long va N60 cho cat sach va cat
bui d6i véi dong dat Ms =7,5 [3]

Hinh 5: M6 hinh coc don bi pha hay khi dong dat [3]

.'J;‘Dj-'l}ﬂﬂilﬂmlﬁ

1] P AT HALONG
1 oaf = Lo ':. 'rl
4 _:l"- ¥ Ir
J [} ;!
TH S R S Ha T I
(e T B e 1
IEHH S BRI EE) M OO e 867
Hinh 6: Tai trong tac dung vao coc don khi dong dat [3] Hinh 7: Sy pha huy ciia coc don khi dét bi
héa long [3]
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Hinh 8: D6 thi quan hé giir €, va q trong thi nghiém
CU [4]

Khi coc ndm trong nhidu I1&p dat véi cac 16p lan luot tir
trén xubng dwéi 1a 16p dét khéng hoa léng- Iép dat bi héa
Idng va cudi cung la I&p cat chat hodc sét cirng khdng hoa
Idng. Mii coc sé duwoc dat vao Iop dat cat chat dé truyén tai
doc truc va khi d4t bi héa 1dng, coc cé thé bi truot sau vao Iép
cat chat. Ciing c6 khi coc bi udn do I&p dat khéng bi héa léng
bén trén gay ra. Tuy nhién, coc cé thé phai chiu ddng thoi ca
2 sy pha hoai trén nhuw trén hinh 7.

4. Md hinh nén méng coc khi héa léng
4.1 M6 hinh dan héi tuyén tinh

Mé hinh dan héi tuyén tinh la mét mé hinh tuan theo dinh
luat Hook vé& dan hdi tuyén tinh d&ng hwéng. Han ché ctia mo
hinh nay la khéng mé phdng céc (rng x(r clia dat & giai doan
chay déo nén mé hinh thwdng chi dwoc st dung chi yéu mé

Hinh 9: D6 thi quan hé giir €; va 0, trong thi nghiém
nén mot truc [4]

phéng cac khdi két cAu cirng trong dat.
4.2 M6 hinh Mohr-Coulomb (M-C)

M6 hinh M-C I& mé hinh ding dé tinh toan gan ding
cac ng x&r & giai doan dau cua dat. Day l1a md hinh dan
hoi thuan déo dwa trén co s& dinh luat Hook két hop véi
tiéu chu&n pha hoai Mohr-Coulomb. Trong mé hinh nay, méi
quan hé gitra (ng suét va bién dang dwoc phan tich thanh
hai phan: phan dan hdi va phan thuan déo. Tuy nhién khi tai
trong tang lén thi bat dau xuét hién ving bién dang déo, &
do (rng suét dat trang thai can bang gi¢i han. Quan hé gitra
rng suét va tai trong khong con 1a tuyén tinh nira ma la quan
hé phi tuyén. Trong khi d6 md hinh M-C chi mé ta d4t & trang
thai dan hdi, két thuc trang thai dan hdi thi chuyén luén sang
trang thai pha hoai (hinh 8).

(tiép theo trang 93)
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Mét s6 van dé ton tai trong xay dung phan ngam
nha cao tang tai Ha Noi

Some issues in construction of high-rise building underground in Hanoi

Tom tat

Bai bao tap trung luin ban, tim hiéu
mét sd van dé ton tai trong xay dung
phan ngdm nha cao tang dé tir dé so b
tim hiéu, phan tich cdic nguyén nhén,
tim cach khac phuc néng cao chat lugng
cho cong trinh.

Turkhda: Phdn ngdm, nha cao tdng, vdn dé ton
tai, xdy dung.

Abstract

The paper presents some issues in the
underground construction of high-rise
buildings. Thereof, preliminary investigation,
cause analysis, solving way were proposed
for enhancement of structure quality.

Keywords: Underground section, high-rise
buildings, issue, construction.
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Nguyén Ngoc Thanh

1. bat van dé

Trong khodng 20 n&m gan day, cac codng trinh nha cao tang da va dang dwoc
trién khai xay dwng khéng ngirng tai Ha Noi. Sé lwgng tAng hAm cia cac cong trinh
nay thuwong duoc thiét ké phd bién tir 1 t¢i 3 tng hdm, I&n nhét 1én t&i 5 tAng ham.
Trong twong lai, dw kién cac cong trinh xay dwng tai Ha N6i sé& c6 yéu ciu bat budc vé
sb lwong dién tich ham téi thiéu tuy thudc loai cong trinh. M&t khac bén canh nhikng
thanh cong bwéc dau trong viéc xay dwng trong thoi gian vira qua, ta con thay tdn
tai nhiéu van dé bt cap trong xay dwng phan ngdm dan dén nay sinh nhirng van dé
khdng mong mudn tham chi 14 nguyén nhan gay ra nhitng sw cb dang tiéc. Nhirng
van d& ton tai nay sé dwoc bai bao nay gigi thiéu, phan tich danh gia tir khau khao
sat, thiét ké, thi cong t6i V|ec str dung tlr d6 dé c6 phwong huong blen phap dé han
ché nhwng rdi ro va sw cd co thé gép phai trong xay dwng phan ngdm cac cong trinh
cao tang hién nay.

2. Mt sb van dé ton tai trong xay dwng phan ngdm nha cao tang tai Ha Noi
2.1. Nhitng sw c6 nghiém trong

Nhirng sw cb nghiém trong trong xay dwng phan ngdm ma ta cé thé liét ké nhu:

- Mét bod phan phan ngdm hodc toan bd phan ngadm bi pha hoai, mat 6n dinh két
cAu mong va nén, két ciu twong vach hay san tAng hdm bi hw hai, mat 6n dinh...

- C4 nhirng sai sét trong bién phap thi cong cdng trinh ngdm gay sup dé trong qua
trinh d6 bé tong do chéng d& khong dam bdo, I&p dung két cau thép khong dong bo

gay sup do neo gitr khdng dam bao bi tudt, bi dirt, cac tAm panel twdng vay bi x6 I&ch,
cac méi néi khéng dam bao, d6 cau lam hw hdng cong trinh...

- Cac van dé lién quan dén thwong vong ctia con ngwdi (nga cao, db twong, sat
1&, vui l&p, sap ham...).

- Céc van d& lam lam sap, hw hdng cac cong trinh lién k&, lan can.

2.2. Céc van dé tén tai dnh huéng dén chét lvong phén ngédm

T cac théng ké cac van dé ton tai anh hudng dén chat lwgng phan ngadm trong
qua trinh xay dwng tai Ha Noi ta co thé liét ké nhw sau:

- Céac van dé vé bién dang, chuyén vi qua mirc: Nén méng, twdng tAng hdm bj
lun qua I&n, két cau twong, két cau mong, san, dam tang ham bj nghiéng, van, vdng
khong thé st dung binh thwéng, tuong b| nghiéng qua muc quy dinh phai chi phi stra
chwa Né&n nha bj bién dang ltn sut, mat &n dinh, mai déc va nén nhan tao bj sat, mét
on dinh.

- C4c vén dé lién quan dén kha nang chiu tai cia két cAu phan ngdm: do nguyén
nhan bén trong clia két cdu (do tinh toan thiéu, do thi cong dat thiéu thép, méi ndi
khong dung ...) hodc do st dung vuot tai (thiéu tai khi tinh todn, tai thi cong, tai do tai
xe cu hda, tai do dong dat, chan dong...), do tinh toan thiéu chwa k& téi anh hwéng
clia nwédc ngam, nwée co ap, khong tinh toan t&i yéu té an mon theo théi gian, khdng
tinh dén cac van dé t bién va mai trong qua trinh str dung...

- Céac véan dé vé sai léch vi tri: Coc, méng, twdng tang hadm, cot vach, dworng déc
sai léch vj tri, sai sét vé hwéng, sai léch vi tri qua I&n clia két cau phan ngam hoac chi
tiét dat sn phai stra chiva hodc thay thé.

- Céac van dé vé cong nang s dung khéng dap rng yéu cau st dung: chiéu cao
ham qua thap, gay khé khan s&r dung hoac khéng sir dung mét cach binh thudng
dwoc, do doc clia dwong doc qua Ién khién viéc st dung khéng binh thwdng. Ton tai
cac hién twong th&m dot, cach am, cach nhiét, qua trinh thi cbng khdng dat yéu cau.
Céc yéu cau vé thAm my khong déap &ng yéu cau gay phan cdm phai sra chira thay
thé dé& nang cao cong néng st dung.

- Céc van dé lién quan dén viéc xuét hién cac vét nit trong twdng tAng ham, nit
dam va san tang ham, nt cho cac khdi xay, nit & cac khoi bé tong I&n, nirt san day,

nert thém...
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- C4c van dé lién quan vat liéu thi cong khong dam bao
yéu cau ky thuat: bé téng va cbt thép khéng dam bao cac yéu
cau ky thuat, sai ching loai thép ho&c bé téng, bé téng bi rd,
vi tri cbt thép, khoang cach I&p bao vé khdng dam bao cac
yéu cau thiét ké va tieu chuan k¥ thuat hién hanh, vat liéu thi
coéng khong phu hgp véi méi tredng xung quanh cong trinh
nhw cac cong trinh gan bién nhwng bé tong khong cé kha
nang chéng xam thyec.

- Céac véan dé lién quan dén anh hwéng khi thi cong cac
cbng trinh t&i cac cong trinh lién k&, 1an can (lun, nit, pha
hoai, sup d5 ...).

- C4c van dé do st dung, khai thac khong dung thiét ké,
sai cong nang, khéng cé cac bién phap bao tri, bdo duwdng
phu hop...

3. Mot s6 nguyén nhan dan dén cac ton tai trong xay
dwng phan ngam tai Ha Noi
3.1. Khéo sét thiét ké

Cong tac khao sat thiét k& hién nay chwa cu thé ré rang
twong x(ng v&i viec xay dwng phan ngdm bao gdm coéng
tac lap d& cuong khao sat thuwdng, nhiém vu khao sat khéng
khac gi so v&i cac cdng trinh xay dwng thdng thwong, chua
chu trong dén cac thong sé lién quan dén qua trinh dao dat
(d& tai) va xét dén cac yéu td né hong, chwa lam ré cac tng
x&r cGia nén dat twong xirng véi giai doan thi cong va st dung
khai thac, ndi khac di 1a chwa lam ré cac co ché thi nghiém
khac nhau cu thé 13 thi nghiém khéng cb két khéng thoat
nwéc, cb két khong thoat nudc, va cb két thoat nwde.

Viéc khao sat bang cac thi nghiém hién trwong ciing
chwa cé cac hiéu chinh can thiét d& ké t&i do sau clha nén
dé4t, cac yéu tb lién quan dén cong vénh...

Céc yéu cau vé khao sat nwéc dwdi dat cling chwa dwoc
chu trong dung mirc, do cong tac khoan khao sat thuwdng
dwoc thuwe hién trong mét thdi gian nao dé trong nam, nén
thwong ciing chwa lam rd dwoc muc nwéc dwdi dat cao
nhét, thdp nhét va mwe nwéc tinh toan. Cac thi nghiém dé
xac dinh hé sé thAm clia d4t ciing chwa dwoc chu trong ding
murc. Trong khi d6, cac yéu té mwc nwéc dudi dat tai Ha Noi
twong dbi phirc tap va né bién thién theo cac thoi diém cu
thé trong nam.

Ngoai ra mat do, khoadng cach va vi tri khoan khao sat
cling con nhirng bat cap khi chwa xét hét duwoc cac yéu t bat
loi cla dia téng khu viec xay dwng.

Con thiéu va yéu cac danh gia khao sat vé cac cong trinh
lan can, chwa c6 sy xem xét anh hwdng clia cac cong trinh
lan can, lién k& t&i cong trinh va ngwoc lai. Trong khi d6, Ha
Noi lai la noi ma cac cong trinh xay chen, lién k&, mat do xay
dwng kha I&n, viéc xay dwng cac céng trinh thwdng cé nhirng
anh hwdng khoéng nhd t&i cac cong trinh 1an can.

3.2. Thiét ké

Viéc thiét k& phan ngdm cho cac cong trinh nha cao ting
hién nay cht yéu do cac ky sw xay duwng thiét ké ma khong
phai la cac k§ sw chuyén nganh dija ky thuat do d6 ciing co
nhi*ng han ché nhét dinh vé& viéc danh gia cac yéu té dia ky
thuat trong bai toan n&n méng ciing nhw cac phan ngdm néi
chung. Ta cé thé k& t&i cac 16i vé thiét ké:

- Chuwa lam ré tru dia tAng nén dat phuc vu lwa chon gii
phap cho cac trudng hop tinh toan va kiém tra.

- Chuwa k& t&i hodc tinh toan thiéu anh hwéng cla cac
cong trinh 1an can, cdéng trinh lién k&, cdng trinh ngdm lan

can, phu tai (cda cac cong trinh lan can va tai trong ctru
héa...).

- B3 qua cong tac tinh 1an va kiém tra IGn, ltn 1éch va lan
léch twong dbi (ho&c dw tinh sai).

- Banh gia sai strc chiu tai clia coc, clia nén dat: dwa ra
dw bao strc chiu tai clia coc sai, co thé khi thir tai tai vi tri yéu
cau dat nhwng & nhikng vi tri khac khong dat yéu ciu, chua
xét toi cac yéu to bat loi trong dia tang co thé gap phai nhu
gap mot thau kinh bun, tai khi hay sw bién thién khong dong
nhét cla dia tang dan den kha nang mii coc van con ndm
& cac |6p dat yéu, cac yéu td do chét lwgng thi cong chuwa
dap tng duwoc yéu cau ky thuat clia ngudi thiét ké. Tinh toan
thiéu phan khang chan cho coc, phdn ngdm (hoac tinh sai).
B& tri thép trong coc nhét 1a thép doc than coc con nhiéu sai
s6t chuwa chul ¥ t&i sw phan bd (ng suét than coc va biéu dd
Iwc doc trong coc. Sai s6t trong tinh toan phan lwc dau coc
va trong kiém tra kha n&ng chiu tai ctia coc, xem bai toan mé
hinh la van nang s dung ma khéng xem xét k¥ lwéng cac
théng sb dau vao dan dén sai sét vé mat két qua.

- Tinh toan d6 bén cta dai coc con sai sét hodc khéng
day da bao gdm chua kiém tra choc thiing ctia coc & gdc,
pha hoai dai coc theo cac tiét dién nghiéng. Ciing vay ciing
con kha nhiéu sai sét vé viéc st dung mé hinh tinh toan, bé
tri thép...

- Chwa tinh hoac tinh toan sai ap lwc nwéce, ap luc day
ndi, ap lwc dong thdm, day bung, day trdi hay xdi, nhleu cong
trinh d& dé xay ra cac hién twong cac bé nwéc ngadm bi day
ndi. Chwa quan tam chu y dén thiét ké trong diéu kién khu
vwe ¢6 nwdc co ap...

- Thiét k& phwong an mong chwa hop ly, ding nhiéu
loai coc, nhiéu loai chiéu dai coc, nhiéu dd ctrng khac nhau
nhwng lai thiéu nhitng tinh toan cu th& dén lun léch va gay
lan 1&ch, lam nit két cu dam, san.

- Thiét ké chdng thAm sai, ho&c thiéu chi dan dén nhiing
van d& tham doét, &nh hwdng téi qua trinh st dung cong trinh.
Khoéng quy dinh, hodc quy dinh nhwng thiéu cu thé loai dat,
do ddm chét cha dat |am nén gay nit, thAm san day.

- Thiét ké kich thwéc panel twong vay, chiéu dai clv, hé
chéng d& khong hop Iy gay nhiing sy c6 vé dich chuyén
tucyng qua mtrc cho phép, cé thé anh hucrng t&i hé cot vach
va két cAu mong. Tinh toan ap luc dét 1&n twdng chén con
nhiéu sai sot;

- Thiét ké bién phap thi cong khong hop ly hogc sai sét, do
co nhung nham l&n dang tiéc v& diéu kién dia tAng, st dung
cac phan mém tinh toan nhung chwa hiéu hét cac thong sé
dAu vao va chwa cé nhitng danh gia cu thé vé két qua tinh
toan, chua ké t&i anh hwéng ctia cac cong trinh lan can, lién
k& va tac dong twong hé gitra ching.

3.3. Thi céng

Viéc thi cong chwa dap (rng cac yéu cau ky thuat dé ra,
cac don vi thi céng va tw van giam sat chwa 1am tron nhiém
vy, hodc do nang lwc han ché, chua cé nhitng bién phap
phong nglra sw cd xay ra trong xay dwng phan ngdm, cac
sai s6t gébm:

- S dung chiing loai, kich thwéc bé téng, thép khong
dung thiét k&, hodc chét lwong khong dap rng yeu cau.
Chuwa tuan tha cac yéu clu va chi dan ky thuat vé khoang
cach thép, I&p bao v&, vi tri ndi chéng, yéu cau vé cac vi tri
lién két, néi thép, nhat 1a cac yéu cAu cu thé khi sir dung méi
ndi ren bang coupler;
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- Chuwa tuan tha van dé& dam lén yéu cau cap phdi hat
clia nén dat phia dwéi san, méng. Cac van dé lién quan dén
chéng thdm chwa lam dung quy trinh;

- Binh vij sai vi tri coc, méng, cét, thép chd dinh vi sai, cac
vi tri 16 mé, vi tri d bu viva dinh ¢t con c6 nhivng sai sot...

- Thi céng coc chwa dap ung duwoc yeu cau bao gém
chuwa dap &ng duoc yéu cau vé luc ep dau coc, chidu dai
coc, tbc dd ép chwa dam bao yéu cau thiét ké, chét lwong
coc khoan nhdi, coc ba rét (sap vach, bé téng phan tAng, mi
coc chwa dam bao, khoang cach thép khéng dam bao) khéng
dam bdo yéu cau....

- Chwa chu trong dén sy l&ch tam dang k& gitra cot va
mong do kién tric hodc do bién phap thi cdng chua tét dan
dén c6 sy chuyén dich dang ké trong thi cong;

- Phan chia khu vyc d bé téng, mach ngirng thi cong
khong hop Iy dan dén nhitng van dé& niet, véng khong dang
co;

- Thi cdng bé téng khéi I&n khong tuan tha quy trinh, chi
dan ky thuat db bé tong khéi Ion;

- Chua chu trong dén khao sat, quan trdc cac céng trinh
lan can, quan tréc ltn nghiéng, chuyé&n vi ngang trong khi xay
dung cac cbng trinh tlr ngay giai doan thi cong phan ngam;

- Khéng c6 cac bién phap dé phong, phong ngtva cac rui
ro trong xay dwng phan ngam khién khi sw c6 xay ra hoan
toan bj dong, khéng x ly dworc kip thoi;

- C4c van dé lien quan dén an toan - vé sinh lao ddng con
yéu (sw cb gian dao, sw ¢cb 1ap dwng két cAu thép, sy cb dién,
sw cb vét nit, 16 mé khong cé lan can, canh bao).

3.4. Trong qua trinh khai thac st dung

Trong qua trlnh khai thac st dung cac sai sét, ton tai cha
yéu ndm & cac van dé:

- Str dung sai céng nang muc dich st dung, tai trong tac
dung Ién ham vwot qua mirc cho phép, khéng phu hop thiét
ké;

- Buc pha, stra chira két chu ma khong cé tinh toan kiém
tra lai thiét k&, thAm tra thdm dinh nhw yéu cau;

- Khdng c6 cac phwong an bao tri, gitr gin vé sinh an toan
lao ddng va khdng co cac bién phap quan trac trong qua trinh
st dung.

4. Cach khac phuc va bién phap phong tranh

T nhitng nguyén nhan da trinh bay néu & trén, viéc toi
quan trong va cap thiét hién nay lién quan dén viéc can phai
trwde tién 13 can phal lam dlng va da theo cac yéu ciu cla
quy trinh, tiéu chuan ky thuat hién hanh tir khau khao sat,
t&i thiét ké, thi cong va s dung ding cach. Bén canh do,
mot trong nhirng van dé& quan trong cé 18 14 ta cin: thay dbi
cac quan diém vé viéc xay dwng phan ngam gibng nhw cac
phan viéc théng thuong khac ma quén di nhing déc diém
riéng cla phan ngam l& né ndm trong dat, chiu anh huong
truc tiép cua nén dét va cé tac dung twong hé lén nén dat
Vi vay, can c6 nhitng kj sw am hiéu va c6 kinh nghiém vé
dia chat cong trinh, dia chat thdy van dé& cé mot diu bai vé
dé cwong va nhiém vu khao sat phit hop véi dac diém cong
trinh ngdm, chd trong dén chat lwong khao sat hién trudng
dé tlr do gitip tw van thiét ké& co dwoc mét thiét ké phu hop.
DPé lam dwoc diéu 4y, ngoai viéc xac dinh dung céac tinh chét
co ly ctia nén dat nhw hé sb né hong, hé sé thdm, hé sb ap

Iwc ngang ctia dat, mé dun bién dang va mé dun chéng truot
clia d4t (rng v&i qua trinh dé tai ta con phai tdng cudng mat
do khao sat va vi tri khdo sat, tang cwdng cac thi nghiém hién
trwdng nhw xuyén tinh, ép nwéc 16 ngang, thi nghiém cét
canh va cac thi nghiém trong phong cé két qua phan anh kha
séat thuwe té lam viéc clia nén dat nhuw thi nghiém ba truc. Can
lam ré dwoc mwc nwdc mat, muwe nwdc dudi dat, nwéc co
&p va anh hwéng ctia chiing t&i cong trinh sé& xay dung. Thiét
ké& cAn phai ngoai viéc tuan thi nghiém ngét cac yéu cau ky
thuat dat ra con phai c6 nhivng am hiéu vé dia ky thuat, biét
dw tris vé& cac yéu tb bat loi trén thuc tién (chang han nhw cac
tru dia chét cong trinh), xem xét day du bai toan day du trén
cac phwong dién nhw kha nang chiu lwc, on dinh cbng trinh,
chuyén vi ngang, ltn, nit trong két cdu phan ngam.

Can c6 nhitng stra ddi bb sung cac quy dinh cia phap
luat lién quan dén cac cha thé cac khau tir khao sat dén thiét
k&, gidm sat va thi cong. Trong dé quy dinh rd trach nhiém
lién doi cla ca nhan, don vi khao sat tdi thiét ké, thi cong va
tw van giam sat phai cé chirng chi hanh nghé va cé nhirng
am hiéu vé& dia ky thuat. Céng nhan thi cong truc tiép can
phai dwoc dao tao co ban dé hiéu biét vé cong viéc ho thuc
hién cling nhw cach phong tranh rii ro va dam bao an toan
vé sinh lao déng lién quan den xay dwng phan ngam. Xem
xét bd sung thém cac yéu cau vé tang sb lvong khao sat,
thir tai, hé s6 an toan, quan tréc trén cong trwdng, quan trac
cac cong trinh 1an can, lién ké&. Tang cwdng cac quy dinh bat
budc vé phwong phap kiém tra hién trwdng véi viéc ap dung
cac thiét bj tién tién d& dam bao chat lwong céng trinh (Do
mat do thép, kiém tra siéu am, méi han, cudng do bé téng,
thép, vira...). COI trong, téng cuong cong tac giam sat tac gla
cac yéu ciu vé bao cdo cac van dé ton tai cla do’n vi thiét ké,
thi cong va giam sat thi cdng. Trén co s& do, can phai théng
ké, tap hop nhitng bdo cao day du vé cac van dé tén dong
& mdi cong trinh dé tlr d6 phan loai sw cb, cac van dé tén
dong trong xay dwng phan ngdm gitip cho viéc diéu chinh cac
quy trinh quy pham cho phu hop hon, tranh dwoc céac 16i lap
da dwoc canh bao trwwdc va tim ra cac nguyén nhan nhanh
chéng. Cudi cuing, ta can phai b sung cac ché tai xi phat
nghiém minh ddi v&i cac ca nhan, don vi néu dé xay ra sw ¢,
d& xay ra nhiéu van dé ton tai.

5. Két luan

D& han ché, giam thiéu nhirng tén tai va rdi ro trong xay
dwng phan ngadm ctia nha cao tang ta can phai chu y:

- Thye hién nghiém tuc cac quy dinh tlr khau khao sat,
thiét ké t&i thi cong, giam sat t&i viéc st dung dung cach.
Nang cao, nang lwc clia cac chu thé tham gia xay dung phan
ngam, bd sung cac yéu cau vé kién thirc chuyén mén vé Pia
ky thuat.

- Can téng cwdng cong tac bao cdo hién trwdng, giam sat
tac gia, kiém tra dbi chirng tai hién trwong, sw tang cwong v
thirc va trach nhiém vé an toan cho déi ngi ky sw, giam sat
va céng nhan trén coéng trweng. Sw diéu chinh quy trinh quy
pham cho phu hop diéu kién thuc t& tai Ha Noi. Ludn chu
trong quan trac cong trinh, quan trac cdng trinh 1an can va dé
cao cac bién phap phong ngira dé han ché rui ro.

- C&n phai c6 thém ché tai, bién phap dé gan trach nhiém
clia tivng chd thé tham gia vao qué trinh xay dwng, c6 xt
phat cong minh di v&i nhirng sai pham gay anh hwéng truc
tiép dén chéat lwgng cong trinh./.
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Qui trinh thi cong coc khoan nhéi duong kinh nhé
tai khu vuc Ha Noi

Construction procedure of small diameter bored pile in Hanoi area

Tom tat

Trong thai gian gan day coc khoan nhoi
duang kinh nhé dudgc coi la mot phueng
phap thi cong xay dung hitu ich dac biét
trong xt Iy nén méng cac céng trinh
dan dung hay cac cong trinh ngam. Trén
thé gidi phuong phap nay ciing da duogc
nghién citu va ap dung trong mét thei
gian dai. Trong bai bao nay, tac gia sé
phan tich uu, nhugc diém ciia loai coc
nay, kha nang ting dung va qui trinh thi
¢dng vdi cac cong trinh tai Ha Noi.

Tur khéa: coc khoan nhéi ducng kinh nh,
phuang phdp thi cong, khu vuc Ha Noi

Abstract

Recently, the Small Diameter Bored Pile

has been utilized as a useful construction
method, especially for foundation
reinforcement of civil engineering and
underground constructions, this method has
been studied and applied for a long time in
the world. In this paper, based on analyzing
advantages and disadvantages of Small
Diameter Bored Pile, the application ability
and construction procedure of this pile in Ha
Noi is proposed in detail.

Keywords: the Small Diameter Bored Pile,
construction method, Hanoi area
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1. Tdéng quan

Tai Ha N&i nhitng n&m gan day nhu cdu xay dung cac cdng trinh cé quy mé tir
9 — 15 tAng v&i 1 dén 2 tAng ham trong didu kién xay chen trong phd 1a rat Ion. Viéc
xay dwng loai cong trinh néi trén da dat ra nhiéu van dé vé k¥ thuat céng nghé cho cac
nha thau nhw kich thwdc ctia hé két chu méng cong trinh phai nhd gon trong khi van
phai ddm bao kha nang chiu dwoc tai trong I&n truyén xubng tlr phia trén, bién phap
thi cong phai hop ly trong diéu kién chat hep, bién phap chén gil» d& bao vé thanh
vach hé dao néi riéng va bién phap thi cong cac hang muc phdm ngdm néi chung phai
dam bao an toan va kinh té trong di&u kién xay chen. Coc khoan nhéi dudng kinh nhé
da dwoc nghién ctu, (rng dung tir rat lau trén thé gisi trong x& ly nén mong cac cong
trinh dan dung hay cac coéng trinh ngdm.Trong vai ndm tré lai day tai Viét Nam coc
khoan nhéi dwérng kinh nhé duwoc str dung ngay cang nhiéu. Nghién clru nay tap trung
vao viéc dwa ra qui trinh thi cong coc khoan nhéi dwdng kinh nhé tai Ha Nai.
2. Gii thiéu vé coc khoan nhéi dwong kinh nhé

Coc khoan nhéi 1a coc bé téng (tiét dién tron) dwoc d tai chd trong cac hd sau tao
bang phwong phap khoan hodc 6ng thiét bi, coc khoan nhoi dwéng kinh nhé thwong
¢6 dudng kinh tir 300-600 (mm). Chidu sau khoan coc c6 thé 1&n t&i 40m.

2.1. Uu diém cta coc khoan nhéi duong kinh nhé

« Gia thanh hop ly so v&i cac loai méng coc bang bé téng cbt thép khac nhd vao
kha n&ng chiu tai trén méi dau coc cao nén sé lwong coc trong méng giam.

« Thi c6ng nhanh, gon va dwoc giam sat chat ché, thiét bj thi cong don gian.

+ D0 an toan trong thiét ké va thi cong cao. C6 thé khoan xuyén ting d4t ctrng. Coc
khoan nhéi dwéng kinh nhé c6 thé khoan t6i 1op dat chiu lwc tét ma mot sb giai phap
coc khac khéng lam duoc.

+ Thi céng dwoc & hau hét moi didu kién mat bang, dia hinh, cé thé dé dang thay
dbi chiéu sau mii coc, tiét dién coc theo yéu cau.
2.2. Nhuoc diém

+ D& gap cac sw cb thi cong: sap thanh vach 16 khoan, bé téng than coc khdng déc
chac, bé téng mii coc cé thé bi x6p do nwéc hay bun khoan l&ng dong day hé.

+ Khé kiém tra chinh xac chét lwong coc nhét 1a khi coc qua nhoé khéng dat dwoc
bng siéu am.

* Qua trinh thi céng thép, bé tong kho khan hon do dwong kinh coc nhé.

» Mdi trwdng thi cdng kém sach.
2.3. Pham vi str dung.

+ Céc cong trinh nha cao tang xay chen trong thanh pho, co mat bang thi cong chat
hep khéng thé dwa cac may méc thong thwdng vao sir dung.

* Méng cdng trinh xay chen, chat hep.

+ C4c cong trinh c6 yéu cau vé dadm bao an toan cho cac cong trinh 1an can, tranh
xay ra tranh chép, dén bu trong qua trinh thi cong.

+ C4c c6ng trinh c6 dia tAng xen kep phtrc tap, nhiéu vat can trong long dat.
« C4c cong trinh cai tao, stra chira nang tang.

« Twong chén dat, twdng tAng ham, chéng truot.

* Gia cb nén.

3. Quy trinh thi céng coc khoan nhéi dwéng kinh nhé & Ha Noi
3.1 Céng tac chuén bij thi céng coc khoan nhéi.
- Chudn bj vét liéu:

Mac bé téng theo ho so thiét ké va khéng nhé hon M250, théng thudng st dung
M300. Bé téng dwoc trén béng may trén nhd, do sut dat 18 + 2. Théng thwong dé bé
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Hinh 2. Pinh vi tim coc

téng dé xubng va gia téng ap luc cla vira bé tong lén thanh
16 khoan ta 14y can trén cla d6 sut yéu ciu.

Kiém tra cac dung cu do cap phédi, xac dinh ty 1& tron va
kiém tra chat lwgng tirng loai vat liéu theo tiéu chudn. Lay
mau thir d& kidm tra mac bé tong khi can thiét.

- Chuén bij thiét bj thi céng:

Thiét bi chinh dung trong thi cdng coc khoan nhéi dwéng
kinh nhoé gém:

+ May khoan tao 16.

* May bom bun ap lwc cao.

+ May nén khi théi rira coc, may tron bé téng.

+ Ong db bé tong.

» Cac dung cu do, thi nghiém.

C6 2 dang may khoan tao |6 co' ban: Can khoan théo lap
cho cac mét bang chat hep va can khoan gén trén thiét bj tw
hanh banh xich
3.2. Céng tac dinh vi tim coc.

+ Chon 2 truc trén ban vé vudng géc tao thanh mét hé toa
dod khéng ché, 4 méc dwoc glri dén ché khéng bi anh huéng
cla qua trinh thi cdng. Tt hé truc nay sé xac dinh cac vi tri
tim coc xach dinh lai, do kiém tra mdi tim coc trwéc khi tién
hanh khoan.

+ Sai s6 dinh vi tim coc khéng vwot qua Scm.

i

Hinh 3. Kiém tra d6 sau ho khoan

+ Hb khoan va tim coc dwoc dinh vi trong qua trinh ha
6ng vach. Tim coc duwoc xac dinh bang 2 tim méc kiém tra
A va B vudng goc v&i nhau va déu cach tim coc mét khoang
b&ng nhau.

3.3. Ha 6ng véch.

Ong vach ding cho coc khoan nhéi dwong kinh nhd
khéng dwgc ngan hon 2m dung dé bao vé thanh ho khoan
& phan dau coc, tranh moi hién twong sap 16 dat bé mat
va dbng thoi tao diéu kién thuan loi cho qua trinh thi cong,
éng vach dat thdng ding va phai dwoc kiém tra. Ong vach
thwong duoc ha truc tiép bang may khoan coc sau khi thao
bd can khoan.

3.4. Khoan tao 16, kiém tra do sau hé khoan.

a. Khoan tao 16.

Trudc khi khoan tao 16 phai kiém tra d6 thang ding theo
day doi (hodc dwa vao muyc thdly chuén) ctia thap hwéng dan
can khoan d& dam bao 16 khoan khong bi léch nghiéng.

Trong qué trinh khoan tao 16 dung dich khoan sé& di tuan
hoan tr day giéng khoan roi troi Ién ho lang va mang theo
moét phan mun khoan nhé 1én cung. Néu trong qué trinh
khoan g&p dia tAng thdm I&n dung dich khoan sé bj thdm
nhanh, phai nhanh chéng diéu chinh ti trong cta dung dich.
Trong moi trwdng hop khi ngirng thi cdng do thoi tiét hodc
nghi qua dém cam kiém tra chdc chén hé khoan ludn day
dung dich va khéng bj thAm tiéu hao trong ngirng thi cong.
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Hinh 4. Gia cong Iong thép

b. Kiém tra dd sau cda hd khoan.

Dwa trén sd lwong can khoan va do cin khoan cudi ciing
d& xac dinh chiéu sau hé khoan. Kidm tra lai bang cach diing
thwéc day cé treo qua doi thing xudng day hd khoan sau khi
l4y hét mun khoan (Hinh 3)
3.5. Céng téc ldy man khoan.

M6t phan mun khoan dwoc dwa &n theo dong dung dich,
tuy nhién sau khi khoan phai dung mii vét dac biét (mdi
lapel) dé vét hét dat con lai dwdi day, cac mii vét nay trong
céac diéu kién dia tAng khac nhau phai dung cac loai giu vét
khac nhau, trong diéu kién mii coc nam trong tang dét roi
>2m dung lapel théi riva, trong diéu kién dat dinh dung lapel
gau vét- thdi rira. C4u tao ctia gau vét gidng véi gau vét sir
dung trong céng nghé coc khoan nhdi duwdng kinh 1én. Sau
khi vét sach phdi khoan day ho tién hanh buoc tiép theo la
tha 16ng sat va éng dd bé téng xudng tan day hd. Trong qua
trinh 14y phdi va vét dat 1&n khdi long 16 khoan, dung dich ludn
ludn dwgc bom xudng phan phia bén dwéi cla 16 khoan dé
tao 4p nhadm day khéi d&t ndm bén trén gau vét va lapel, hd
tro’ lwc toi cia may khoan.

3.6. Céng téac cot thép va Idp bng dé.

Can c vao ban vé thiét ké dé gia cong cbt thép. Pudng
kinh cbt thép, loai thép, dwdng kinh cbt dai, thép doc déu
dwoc hai bén nghiém thu trwée khi ha vao long hd khoan.

Lé&p bao vé bé tong thwong dwgce quy dinh nhw sau:

-Coc D300 I¢p bao vé 5 cm.
-Coc D400 I6p bao vé 7cm.

Kiém tra con ké bdo v&, tha tirng doan 16ng st vao hd
khoan, néi han 15d, hodc ndi budc >30d. Dinh vi chac chén
Idng thép trén miéng 6ng Casting tranh bij tut khi db bé tong.

~ Sau khi ha 16ng sét tién hanh 13p cac 6ng db bé tong,
can lam sach bun dat, vira bé tdng con dinh trén vach trong,
vach ngoai clia éng sau khi dé bé téng, trong Iic bao quan
hoéc di chuyén.
3.7. Céng téc théi rira day hé khoan.

Day la cong tac rat quan trong trong qua trinh thi céng coc
khoan nhéi. Sau khi vét phoi khoan béng miii lapel van con
moét lwong mun khoan lang dong tré lai hdé khoan ma trong
qua trinh vét khdng dwa 1én khadi hé khoan. Vi vay sau khi ha
I6ng thép va 6ng dd bé tong can phai vé sinh day hé khoan.

a.Phwong phap dung khi nén. (Thdi rira tudn hoan
nghich).

Hinh 5. Ha I6ng thép

Dung éng PVC chuyén dung cé dudng kinh long trong
tlr 10 dén 20mm dua vao trong long 6ng db bé téng va dau
éng cach day hd mot khodng dadm bao dung dich tuan hoan
khong d& muc dung dich trong hé bi tut quéa thép (tv 1m dén
1,5m). Dung khi nén ap suét trong khoang 4-5kg/cm?, bom
vao 6ng PVC, dung dich khoan trong long éng dé dwoc hoa
I&n v&i khdng khi nén gidm ty trong va do chénh ap sé phut
ra ngoai theo miéng 6ng dd, tao thanh mdt dong dung dich
chay ngwoc manh tir day hé khoan 1&n trén miéng 6ng dé ra
ngoai, cudn theo cac cdn lang va mun con sét lai dwéi day hd
khoan. Trong qué trinh thdi rira tudn hoan nghich, dung dich
khoan dwoc bom lién tuc vao miéng hd khoan dé dam bao
muc dung dich trong |16 khoan luén luén day.

Qua trinh théi riva lién tuc xoay 6ng db dé dam bao dong
dung dich chay déu theo cac phuong dwéi mii coc, rit ngan
thoi gian thdi riva, tang hiéu suét théi rira.

b.Phwong phap diing bom cao ap lwu lvgng I&n (théi riva
tuan hoan thuan)

Déi voi dia tAng c6 tinh b rdi, dé bi sat I& nhw dia tang
cét, a cat, bun 16ng... ta phai dung bom ép ngwoc trong qua
trinh vé sinh hé khoan.

Dung bom cao ap bom dung dich khoan vao trong ldng
éng @4, v&i lvu lweng dung dich bom vao dat téi trén 50m/h
dung dich sé& theo 6ng dd di xudng dén day hb khoan va trao
nguoc ra ngoai miéng 16 khoan theo vanh khuyén gitva thanh
éng db va 16 khoan, trong qua trinh van déng cua dung dich
trong léng hd khoan tlr day hé l1én miéng hd, dung dich sé
mang theo cac miin va can lang ra ngoai hodc lo’ Itrng trong
Idng hé khoan.

Uu diém I&n nhéat clia phwong phap théi rira nay trong
thi céng coc khoan nhdi dwdng kinh nhé la muc dung dich
trong 16ng hé khoan khéng bi tut xudng, va dung dich duéi
day hé trwéc luc db bé téng co thong sb twong dwong dung
dich bom vao hé, thich hop véi dia tAng chat bé roi va dé
thdi rtra duy tri chdng c&n lang sau khi da thdi sach day 16 h
khoan béng may nén khi. Sau khi thdi xong c6 thé dé bé téng
trong th&i gian khéng cham qua 3 phit néu cong tac chudn
bi da dwoc day du.

Tuy theo dia chét va dwdng kinh coc c6 thé ap dung 1
trong 2 bién phap thdi rira trén ho&c két hop ca hai phwong
phap théi trong qua trinh thi cong.

3.8. Quy trinh dé bé téng.
Bé tong dwoc db ngay sau khi két thuc cong tac vé sinh
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Hinh 6. So d6 hé théng thdi rira hé khoan

hé khoan trong khoang thoi gian khdng qua 3 phat. Thai gian
dd bé tdng moét coc khdéng qua 3 gier d& dam bao do lién tuc
va chét lwong bé tdng coc. Trwdc khi db bé téng can kiém
tra van ngan cach ddm bao cho dung dich khéng tré lai xam
nhap bé téng khi d nhirng mé bé tong dAu tién, bao dam gitr
cho mé bé tdng dAu tién lién tuc xubng t6¢i day dé& choan chd
trong day hé khoan (chi ngirng théi va db bé téng khi trong
mang tron da cé khéi lwong viva bé tong dau tién Ién hon
dung tich 6ng d6 va dung tich ctia 0,8m coc).
3.9. Rt 6ng Vach.

Sau khi két thic dé bé tong 15- 20 pht, ta tién hanh rat
éng Vach lén.
3.10. Kiém tra chét luong coc

V6&i cac mat béng thi céng cho phép thé kidm tra strc
chiu tai coc béng thi nghiém nén tinh (tai thi nghiém lay bang
1,5+3 |an tai thiét ké). V&i coc D400 tré 1&én c6 thé dat hai
éng siéu am va diing dau do siéu am kiém tra chat lwong coc
hoac thr PIT.

Két luan

Coc nhdi dwéng kinh nhé (300+600) da dwoc st dung thi
c6ng xt Iy nén moéng & nhiéu cong trinh tai Viét Nam va cho
dén nay né da thé hién dwoc nhitng wu didm nhét dinh tao
dwoc do tin cay cho nguwdi str dung.

Vé&i phuong phap tinh hién nay theo TCVN 10304:2014,
strc chju ti cla coc trén thue t& I6n hon dang ké so véi tinh
toan thiét k& ban dau dadm bao yéu ciu thiét ké vé sirc chiu
tai.

Thliét bi thi céng cAu tao don gian, thiét b ré, d& van hanh
va ché tao.

Ciing nhw coc nhdi dwong kinh Ién, trong qué trinh thi
c6ng coc nhdi dwdrng kinh nhé doi héi kinh nghiém clia ki sw

Hinh 7. P8 bé téng coc nhoi

thi cong, céng tac quan ly va kiém tra phai dwoc thuc hién
nghiém ngét (trwdc, trong va sau thi cong) nham dam bao
chét lwong clia coc. Trong qua trinh thi cong coc nhdi dweng
kinh nhd, anh hudng dén céng trinh lan can l1a khong dang
ké, d6 dé sé giam chi phi phat sinh do d&n bu, stra chira cac
cbng trinh Ian can, ddy nhanh tién do thi cong tdng thé cla
toan cong trinh.

Tuy nhién, hién nay chwa c6 céac tiéu chuan, chi dan cu
thé v& qui trinh thi céng, giam sat cho coc khoan nhéi dwéng
kinh nhd. Do vay rat can thiét phai co6 mét nghién ctvu téng
két trong pham vi ca nwéc va sém ban hanh tiéu chuén thi
cdéng coc nhdi dweng kinh nhéd 1am cén ¢t cho c6ng tac quan
ly chéat lwong thi cong./.
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KHOA HOC & CONG NGHE

So sanh cong nghé xay dung san 3D-VRO
vGi cong nghé xay dung san truyén thong

Comparison of the construction technology between the 3d- vro slab and the traditional flat floor

Tom tat

Lua chon gidi phap két cdu san cho cng
trinh xay dung la rat quan trong. Béi vi

n6 quyét dinh dén gia thanh, chat lugng,
tién d6 xay dung va cong nang sii dung
ctia cong trinh. Thuong co hai giai phap
két cau san truyén théng dugc sii dung
cho cong trinh 1a San sudn va San phang.
Trong d6 san phang thong thuéng khéng
thé vugt dugc nhip I6n. Hién nay, ¢6 rat
nhiéu phuong an san phang khdng dam
nhu: san bé tong cot thép ing luc trudc,
san bong, san U-Boot Beton®, san 16 rong (
3D-VRO)...déu ¢ nhiéu uu diém so vdi san
phéng truyén théng. Trong bai bao nay,
nhom tac gia da di sau nghién ctiu, so sanh
tinh hiéu qua ciia phueng an san phang
3D- VRO va cong nghé thi cong ctia loai san
nay so vdi loai san phang truyén thong.
Tirkhéa: Hiéu qud, san 3D-VRO, san truyén
thdng

Abstract

Choosing a floor structure solution for a building
is very important which determines the cost,
quality, construction progress and performance
of the building. There are two popular
traditional floor structure solutions used for the
building are beam- and- slab floor and flat slab
floor. In which flat slab floor is not possible to
have large span. Currently, there are many flat
slab alternatives without beams such as pre-
stressed reinforced concrete floor, bubble deck
slab, U-Boot Beton® floor, voided slabs (3D-VRO)
... all of them which have many advantages
comparing to flat slab floor. In this article, the
authors have studied, compared the efficiency of
3D-VRO slabs and the construction technology
of this floor with the traditional flat floor.

Keywords: Efficiency, 30-VRO floor, flat slab
floor
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1. Pt van dé

Két cAu bé tong va bé téng cbt thép dwoc st dung rong rai nhd nhikng wu didm
sau:

- Gia thanh thap: bé t6ng dwoc ché tao chi yéu tir cac vat liéu sdn c6 nhw da,
s0i, cat;

- Kha nang chiu lwc I&n: khd nang chiu lwc cla bé tong cbt thép I&n hon rét
nhiéu so véi cac dang vat liéu khac nhw gach, d3, gé...;

- D6 bén cao: bé téng 1a mét loai da nhan tao do d6 cé kha néng chiu &n mon,
xam thuc tl}l’ mai trwérng cao hon cac vat liéu nhuw thép, gb... Chi phi bdo dwéng do
do cling thap hon;

- Kha nang tao hinh khéi d& dang: trwdc khi ddng cieng thi bé téng & dang hén
hop 16ng va déo nén cé kha néng tao cac hinh khdi phu hop yéu ciu kién tric nhe
vao hé théng van khuén;

- Kha nang chéng chay tét: trong ngwéng duwéi 400 °C thi cwdng dé cla bé téng
khong bi suy gidm dang ké;

- Kha nang hap thu ning lvong tét: cac két chu lam bang bé tong cbt thép
thwerng cé khéi lwong 1&n nén c6 khé nang hép thu lwe xung kich tét.

Tuy nhién san phéng truyén thdng cé nhitng nhwoc diém I&n nhw sau:

- N&ng né: cac két ciu xay dwng lam tir bé tong cbt thép thweng cé nhip twong
déi nhé. Chidu day 16n gay tai trong ban than 16n, anh hwéng dén két cu cot;

- Thoi gian thi cdng kéo dai: bé tong can théi gian dé dong cieng, trong théi gian
nay chat lwgng bé téng chiu nhidu anh huéng cla thoi tiét, moi trwong...;

- Kha nang tai st dung thap: viéc thao d&, van chuyén va tai st dung bé téng
sau khi str dung rat tdn kém va tiéu hao nhiéu cong strc;

- Gia thanh céng trinh cao, dic biét v&i céng trinh nhiéu tAng do chi phi v& bé
téng, chi phi vé& cét thép, nhan céng va may méc, thiét bi ctia san 1én [2].

Dé khéc phuc nhitng nhwoc diém néu trén ciia san phang truyén théng. Hién
nay cac don vi da nghién cru va (ng dung st dung phwong an san phang 3D-VRO.
2. Uu va nhwoc diém cha san 3D-VRO
2.1. Uu diém

Qua qua trinh nghién ctru va danh gia thuc té st dung san 3D-VRO c¢é cac wu
didm:

~ - Khé nang chiu lyc cat tét do cac hé dam du kich thwédc ciu tao va co du cac
cot thép chiu cat dang dai hodc dang ziczac hinh sin;

- Khéi réng dwoc lam tir vat liéu EPS khong chay nén khong lo van dé chay nd
khi thi cdng va khi st dung;

~ - Kich thuéc khéi x6p linh hoat c6 thé cét got khi thi cong nén dam bao linh hoat
vé chiéu dai 6 nhip san hay bé day san thay dbi;

- Khéi réng bang x6p khéi déc EPS dac chiu luc nén tét, khéng v&, khong tham
nwéc, nén ddm bao viéc dadm thodi mai d& dam bao do déc chéc bé téng ca 16p trén
va 16p dwoi khi dam, dam béo do dong déu cac 16p bé tong dung thiét ké, dam bao
lwgng bé tong chuan dang thiét ké khong bi hao hut;

- Giadm khéi lwong bé tong dén 65%, gidm hon 40% trong lwong ban than va
gidm hon 15% lwong cbt thép so véi san bé tong cbt thép truyén théng;

- Giam chi phi van khuén vi chi ghép phang cla day va thanh san;

- Uu diém vé khong gian kién tric: Néu cung mét chidu cao st dung thi chiéu
cao san 3D-VRO gidm 10% so v&i chiéu cao san bé téng cbét thép truyén théng;

- Loi ich vé st dung: S dung san 3D-VRO gidm dwoc sy bét lgi do khéng con
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Hinh 2.2. So sanh Igi ich vé cc dién va khong gian sir dung

dam chay qua khéng gian phong. Tiét kiém va dé bd tri noi
that phu hop véi nhu cau st dung. Cach am va cach nhiét tét
do trong san co xbp;

- Loi ich v& co dién: Str dung san 3D-VRO tiét kiem duoc
vat liéu, d& thi cong va dadm bao cac yéu cau vé ky thuat (46
déc clia cac dweng dng dién, nwéc, clvu hoa ...);

- Loi ich vé hoan thién: St dung san 3D-VRO giam dwoc
dién tich trat trin, tao dwoc khdng gian phang 16n khong 16
dam [1], [3].

2.2. Nhwoce diém

- Khé khén trong viéc dinh vi, trong qua trinh thi cong d6
va dam bé tong xdp dé bi dich chuyén khong tao dwoc hé két
cu chiu luc gidng nhu y db thiét ké;

- Nhiéu vi tri c6t thép chiu lwc chinh ti trwc tiép vao xbp vi
vay khéng dwgc bao boc béi bé tdng lam cho kha nang lam
viéc gitra thép va bé téng khong duoc tét;

- L&p ph bé tong chd day méng khac nhau do x6p ndi
I&n chiém ché dé& gay vé& trong qua trinh st dung.

3. C4u tao san 3D-VRO

3.1. Khung thép san

Cac chi tiét dwoc han lién két dinh hinh lai véi nhau tao
thanh khung thép 3D co cAu tao dac biét, voi kha nang chiju

lwc da phwong. Gdm céac loai thép nhu sau:

- Thép lwdi han chép 2 mat: khi gia cong, l&p dwng dwoc
kéo cang gén nhw ¥ng lwc trwdc va dwoc han dinh vi dat dd
chinh x&c tuyét déi;

- Thép lién két zic zak: dwoc udn dinh hinh dwéng sin
chinh x&c té6i wu hoa kha nang chiu lwc; dwoc st dung mot
phwong hodc 2 phwong khéng can véi tAm san I8i x4p hinh
I&ng tru va 2 phwong véi 16i x6p vuéng;

- Thép gia cb: gia cb tai cac vi tri xung yéu dé tang kha
nang chiu lyc;

- Thép lién két: dwoc gia céng theo nhiéu hinh dang
khac nhau lién két gira san véi twong, san véi tru, dam, cau
thang...[1], [3].

3.2. Xbp trong san

S dung x4p cwdng dd cao. Xép chi dong vai trd 1am van
khuén trong, nhdm loai bd nhitng phan bé téng khéng tham
gia chiu lwc. Mat khac tao ra trong két ciu ctia san hé théng
dam chir | tryc giao. Mat khac xdp con c6 tac dung cach am,
cach nhiét do cAu tao d&c biét cta né [1], [3].

4. Quy trinh lap dwng san 3D-VRO
Bao gbém céac bwéc nhw sau [1]:
- Buwéc 1: Ghép cbp pha san phang;
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Hinh 5.4: Biéu d6 so sanh tdng hdp cac chi tiéu trén
ciing mdt nhip san dién hinh (L=12m)
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Nhip (m) 6.00 7.00 8.00 9.00 10.00 11.00 12.00
San truyén théng 0.193 0.208 0.225 0.272 0.289 0.339 0.374
San hgp 3D-VRO 0.162 0.185 0.202 0.216 0.240 0.268 0.297
Nhip (m) 6.00 7.00 8.00 9.00 10.00 11.00 12.00
San truyén théng 31.387 35.124 44.467 49.539 62.663 74.797 87.013
San hop 3D-VRO 23.390 25.358 31.356 37.407 44.462 50.952 57.063
Nhip (m) 6.00 7.00 8.00 9.00 10.00 11.00 12.00
San truyén théng 1.541 1.545 1.542 1.568 1.538 1.531 1.582
San hop 3D-VRO 1.067 1.071 1.069 1.072 1.070 1.169 1.163
Pon gia Thanh tién (Vnd)
stt| mscv Tén cong viéc PV Tinh IL':;‘:Q Vat nea |NRan cong| [ Nhan cong
) . & May R & May
HM SAN TANG PIEN HINH
1 |sB.21325 o5 109 San mal, da 2, mac m® | 605.42 | 1.266.720 | 697.270 |766.891.350| 422.136.59
San: 84*31,6%0,2 = 530,88
Dam tryc 1-10:
10*26,4*1,4*0,15 = 55,44
Dam truc A: 86,8*1,0%0,22 =
19,096
2 |sB.21951 gg’;;”jﬂf‘;odﬁncm thépdam, | 160k | 50.00 | 1.673.720 | 974.450 | 83.685.900 | 48.722.500
5000/100 = 50
3 |sB.21953 ;2?1 ;‘,“jtj‘gﬁ: cotthépdam, | 160, | 140.00 | 1.722.520 | 412.370 |241.153.360| 57.73.520
14000/100 = 140
4 |sB.21972 ff,:: ’é”fﬁ génﬁrgét cotthépsan | 4a0kG | 180.00 | 1.722.520 | 558.710 | 310.054.32 |100.567.440
18000/100 = 180
Gia cong, lap dung, thao d&
5 |SB.23710 Zﬁ?,,kvhé”néﬂhihé’nt;éatgilgc?f gm m?  |2907.2| 39530 | 73.871 | 114.921.62 |214.757.770
mal
San: 84*31,6 = 2.654,4
Dam truc 1-10: 10*26,4*0,15*2
=792
Dam truc A: 86,8*1,0*2 = 173,6
THM CONG HANG MUC (LAM TRON) 2.360.218.000
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Bang 5: Bang du toan hang muc cong trinh theo phuong an san 3D-VRO

STT

Tén cong tac

Pon vi

Khoi
lwong

Thanh tién (Vnd)

Vit tw

Nhan céng
& may

Téng

I. Phan vat tw xay dwng né

1.133.559.380

358.699.847

1.492.259.227

Bé tong san xuét thwong pham,

dd bang bom can, bé téng db dam
san phéng 3D, bé tdng da 1x2, mac
450#

549,6

601.806.780

109.919.046

711.725.827

Céng tac lap dung cbt thép bé tong
tai chd, cbt thép san, nAm midi cot,
dam bo san

36.18

416,070,000.

90,450,000.

506,520,000.

Nhan cong l&p dat tAm san S-VRO
+ cac phu kién VRO

1.441

0,

21.615.000

21.615.000

Van khuén cho bé téng dé tai chd,
van khuén san phang, dam

21,03

115.682.600

136.715.800

252.398.400

II. Phan vat tw tAm lwéi thép VRO
cung cép (tinh theo khéi lweng san
pham giao nhan bdc tach riéng xbp
va thép)

659.829.582

29.406.684

689.236.266

Tam S-VRO day khoang cach luéi
thép hai mat la 32.0cm.

Lw&i thép 16p dwdi cha panel la
fid@130x(130&80).

Lw&i thép 16p trén clia panel
fi5.5@130x(130&80), ziczac
2phwong fid@235x(390&80)

X6p khong bét Itra kich thwdc
370x370x290 ty trong 10 kg/m?®

1.441

Ghi chu:

- Tdm S-VRO bao gém 2 phan: Thép lwdi va hop x6p
dwoc phan tich khéi lwong va gia nhw @ muc 5.1 va 5.2
phia dwoi.
- Dién tich tAm S-VRO 14 viing san c6 dét xbp khéng bao
gdm céac 16 mé cau thang bo, thang may, 6 théng tang,
dam, mii cot...

5.1

Lw&i thép 1&6p dwdi clia panel

la fi3@130x(130&80), lwoi

thép I&p trén cta panel la
fi5.5@130x(130&80), ziczac hai
phuwong fi4@235x(390&80), lwdi ndi
cac dau panel (bao gdm ca nhan
cdng san xuét thanh panel)

kG

9.012

148.123.719

148.123.719

5.2

X6p khong bét Itra kich thwdc
370x370x290 ty trong 10 kg/m3

hop

6.528

412.938.762

412.938.762

Khung rang lwgc chéng cét

téng cwéng ndm mii cot fi 12.3,
L=900mm, chiéu dai rang 340mm.
(Chl dau tw cé thé tw cung cép).

Khung

1.779

98.767.102

98.767.102
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Van chuyén tdm S-VRO va céac
phu kién khung thép chéng ct mii
7 cot, lwdi thép bé sung Iép mét san Xe
dén cong trinh, xe 8 tan thung xe
2.4x9.2x2.4m

0 29.406.684 29.406.684

Goi phu kién kém theo mién phi
gdm: Con ké thép san 16p dwdi,
thanh ty chéng néi, thanh méc
chéng bénh.

Tron goi

TONG CONG CHI PHi TRUC TIEP

1.793.388.963 | 388.106.531 2.181.495.494

CONG HANG MUC (LAM TRON)

2.181.000.000

- Bwoc 2: Lap dat thép dadm bién cé dai;

- Buwoc 3: Lap dat thép ddm (khong dai) va khéa dau cot;

- Bwérc 4: Lap dat khung U chéng cét vao vi tri dam khoéa
dau cot;

- Buéc 5: Lap dat cac mé dun 3D-VRO Panel theo vij tri
thiét ké;

- Bwéc 6: Budc va dinh vj thép dadm dau cot voi khung
thép U;

- Bwdc 7: Lap dat khung U chdng cat mi cot;

- Buwdc 8: Lap dat lwéi thép mii cot;

- Bwéc 9: Lap dét khung réng lwgc chdng cét;

- Bwéc 10: Lap vit chéng ndi va dé bé tong
5. So sanh mét sé chi tiéu gitka cong nghé xay dwng
san 3D-VRO va cong nghé xay dwng san truyén théng

Tién hanh so séph cung mét mirc nhip san, cung chju
tai trong va cé chuyén vij (d6 véng san) twong dwong nhau.
DPanh gia cac chi tiéu sau: khdi lwong bé téng, trong lwong
cbt thép, dién tich cbp pha (tinh trén 1m2 san xay dwng) va
tdng hop cac chi tiéu trén cung 1 nhip san dién hinh. Vi du
cu thé so sanh chi phi cho mét san tai mét cong trinh thuc té
theo hai phwong an san.

5.1. So sénh vé khéi luong bé téng (bang 1)
5.2. So sanh vé trong luong cét thép (bang 2)

Hinh 5.2: Biéu dd so sanh khéi lwong thép trén 1m? san
xay dwng
5.3. So séanh vé dién tich cdp pha (béng 3)

Hinh 5.3: Biéu dd so sanh dién tich cdp pha trén 1m? san
xay dwng
54 So sanh téng hop céac chi tiéu trén cung mét nhjp san
dién hinh (L=12m) (Hinh 5.4)

5.5. Vi du thuec té:

So sanh 2 phwong an san dién hinh theo phwong an
truyén théng va theo phwong an san 3D-VRO tai cong trinh
“Trung tdm thwong mai - chg Trwong Binh”. Bia diém: S6
461 dwong Trwong Pinh — phwdng Tan Mai — quan Hoang
Mai — Ha Noi. Chl dau tw: Céng ty TNHH trung tam thwong
mai Trieong Dinh (bang 4 va bang 5)

6. Két luan

San 3D-VRO & Viét Nam hién nay dwoc coi la mot giadi
phap két cAu cong nghé méi mang lai hiéu qua cao nhu: thi
c6éng nhanh, vwot nhip 16n, khéng gian tdi wu cho kién tric,
tang kha nang chiu luc cla két ciu, tdng khd nang chéng
chay, gidm chi phi xay dwng dan dén giam gia thanh san
pham.

Pé viéc tng dung cdng nghé san 3D- VRO rong rai can
phai cé d6i ngl chuyén gia giéi, nhiéu kinh nghiém va doi
ngli céng nhan chuyé&n nghiép. Mat khac nha nuéc can co
chinh sach khuyén khich cac cht dau tw manh dan trng dung
cac cdng nghé xay dung tién tién trong d6 c6 cong nghé san
3D- VRO dé rut ngan thoi gian thi cong, giam chi phi dau tw
dwng coéng trinh.../.

Tai liéu tham khao
1. Céng ty C6 phan VRO, Hé so ning e, Ha Ngi, 2016, 15-40.
2. Phan Quang Minh, Ngé Thé Phong va Nguyén Pinh Cong,
Ket cau bé tong cot thép phan cau kién co ban, Nha xuat ban
Khoa hoc va ky thuat, Ha Noi, 2006, 2-8.

3. Tiéu chudn TCVN 7575:2007 - Tam 3D Panel ding trong xdy
dung, Ha Noi, 2007,1-7.
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Quy trinh thi cong san U-boot Beton tai Viét Nam

Construction procedure of Beton U-boot slab in Vietnam

Tom tat

San UbootBeton la giai phap san nhe hai
phuang toan khéi st dung cac hop nhua
rong tai ché U-Boot dé tao thanh cac hé
dam chim chir | dan xen theo hai phuong
vuong goc  .U-Boot Beton dudgc iing dung
trong san phéng khéng dam vugt nhip
ciing nhu chiu tai trong lén. Véi trong
lugng nhe, tinh e ddng ciing nhu md

dun da dang, ngudi thiét ké c6 thé thay

dai thong s ky thuat khi can trong moi
trudng hgp dé phu hop véi cac yéu cau kién
triic. Tuy nhién, hién nay chua c6 quy trinh
thi cdng, nghiém thu hay quan ly chat
Iwong nao cu thé vé dang san U boot, bai
bao nay dua ra quy trinh thi cong dang san
ké trén.

Tir khéa: Xdy dung cong trinh, quy trinh thi cong,
san uboot beton

Abstract

Beton U-Boot slab is light crossed monolithic
slab solution of which crossed interlace | beam
is made by using recycled hollow porypropylen

boxes. Beton U-Boot is used for flat floor
without beam crossing large span and under
heavy load. Due to the light weight, flexibility
and various module of Beton U-Boot slab, the
designer easily changes the specifications to
adapt to other architectural requirements.
However, the construction procedure,
acceptance and quality management of Beton
U-Boot slab has not been specified in detail. This
article proposes construction procedure for this
type of slab.

Keywords: Construction, construction process,
Beton U-Boot Slab

T8. Nguyé~n Hoai Nam

Khoa Xay dung

Truong Pai hoc Kién triic Ha Noi
Email: <hoainam1507@gmail.com>

Nguyén Hoai Nam

1. Téng quan

Coéng nghé san Uboot Beton so v&i san truyén théng khac cé nhidu wu viét ndi
troi v& nhidu mat do day 1a loai két cAu san st dung vat liéu hiéu qua cao, phan bé
téng khéng hodc it tham gia chiu lwc dwoc thay thé bang cac hdp nhwa Uboot réng
lam gidm trong lwgng ban than két cau.

- Uu diém:

+ Kha néng vwot nhip va chiu tai cao hon nhiéu 1an so v&i san BTCT théng
thworng véi cung chiéu day.

+ Giam khéi lwgng va trong lweng bé téng 30%.

+ Giam khéi lvgng Thép st dung t&r 15-20%.

+ Cai thién kha nang cach am, cach nhiét.

* Gidm lwgng CO2 thai ra, than thién véi moi trwdong.

- Han ché:

+ Giam d6 cteng chéng uén (-15%).

« Giam strc chju cat ctia mat san.

2. Cong nghé san U-Boot Beton tai Viét nam

Hé san U-Boot Beton d& dwoc chuyén giao vao Viét Nam tlr ndm 2012 ( va
duwoc cong ty TNHH xay dwng Lam Pham ky hop ddng déc quyén va chuyén giao
céng nghé) v&i cac cdng nghé hé san U-Boot Beton:

+ Co6ng nghé san db tai ché: Ghép van khuén, dat thép Iwéi I6p dudi, 1ap hop
Uboot, d&t thép lwéi 16p trén, dat thép ndi, thép gia cudng, thép chiu cét va db bé
tédng hai 1an tai cong trwong.

+ Cong nghé san ban lap ghép: Ché tao sén cau kién gébm luéi thép, thép gia
cwdng duc bé tdng 6¢cm tai xwdng. Van chuyén t6i cong trwéng, 1ap dwng vao vi tri,
d&t hop U-Boot Beton, Iap dung I&p thép trén va db bé téng 1an 2.

Tuy nhién, cdng nghé san ban 1ap ghép it dwoc st dung.

D4 c6 nhiéu cong trinh tai 2 thanh phd Ion Ha Ngi, Thanh phé H6 Chi Minh va
mot sb dia phwong khac da ap dung cdng nghé nay nhu:

+ Trwyng mam non qudc té - Phwong Dich Vong, quan Cau Gidy, TP, Ha Noi
(Hinh 1.6 e).

+ Cao bc van phong 14 tAng ,Chau Tan

+ Khach san Kiéu Dung, tinh Quéng Binh.

+ Chung cu 25 tang L6 G1, Khu d6 thi lan bé, cot 8 phwerng Hong Ha, thanh
phé Ha Long.

+ Khach san Glory Home tai s& 771 TrAn Xuan Soan, quan 7, Thanh phb Hb
Chi Minh
3. Trinh tw thi c6ng cac loai san U-Boot Beton
3.1. Trinh tw thi céng san bé téng khéng ddm U-Boot Beton dd tai ch

Trinh tw thi cong thi phai dwoc dé xuat trong bién phap thi cong ctia nha thau va
théng thwong trinh tw thi céng san U-Boot Beton dwoc thwe hién theo cac buée thiy
tw nhw sau: Lap dwng hé van khuén » Cdng tac cbt thép va dit hop » Neo san »
D bé téng san » Thao hé van khuén.

Trinh tw cu thé clia cac bwdc nhw sau:

Buwéc 1. Lap dwng hé vdn khuén, da gido, cé6t chdng (hinh 5)

Buwérc 2. Céng tdc cot thép va dit hép nhuea (hinh 6)

+ Lap dat lwdi thép duwdi; Lién két cac tAm thép I&p dudi; Lap thép dudi lién két
v&i dam, vach; D&t lwéi thép tang cudng lvéi duwdi; Tao I6p bé tong bdo vé; Lap dat
thép gia cudng lwéi dudi; Lp dat hdp Uboot va dinh vi (Hinh 7)
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Hinh 1. Chung cu Glory Palace tai Khoi 15,
phudng Trang Thi, Thanh pho Vinh, Nghé An

Hinh 3. Tru sé téng cdéng ty 36 tai Nam Pdng, Ha Noi

Cong tac tac thi cong lap d&t hop U-boot theo trinh ty
nhv sau:

« L&y hop U-boot dau tién lam chuén, x&p vudng goc cac
hop theo 2 phwong, cac hép dwoc xép theo cung chiéu mii
tén chi hwong da dwoc dap ndi trén mat hép. Cac hép dwoc
dinh vi vé&i nhau béng cac thanh néi.

« Tién hanh rai 1an lwot cac hdp theo hang U-boot da
dwoc dinh vi san.

« LAp dét cac thanh néi theo kich thudc gira 2 hop theo
thiét k&, dam bao cac hop thang hang, ding khoang cach.

« Lap dat cac loai thép gia cwdng, con ké va thép ké dé
dam bao khoang cach gitra 2 1&p thép va dam bao chidu day
bé tong 16p trén.

« Lap dat I&p thép trén va thi cong cac cong viéc tiép theo
(hinh 7).

Nghiém thu lap dat hop U-boot:

« Cac hop phai dwoc Iap thng hang, cé ddy dd cac thanh
neo (ndi), khong d& hop bi v& nit trwée khi 1&p dat thép 16p
trén. Néu c6 hop v& nirt sé phai thay thé ngay. (Hinh 8)

« Kiém tra lai toan bo sb6 lwgng hép, khodng cach dinh vi
thanh ndi U-boot theo ban vé& thiét ké.

+ Tiép tuc tién hanh thi céng lap dat thép 1&p trén va cac

Hinh 4. Toa Nha 25 tang — Ha Long,
CDT: UBND Tinh Quang Ninh

thép gia cudng.

+ C6 bién phap neol/cd dinh 16p thép trén va dudi voi
nhau dé chéng hién twong day ndi khi @6 bé téng. (Hinh 9)

« Chu y: viéc thi cdng c6 thé gay ra viéc x6 léch vi tri cac
hép, ngwdi thi cdng dwoc yéu cdu can han ché viéc ding
trén b& mat hop khi chwa 1ap dat thép 16p trén. Khi thao cac
thanh néi dé tién cho viéc |4p thép, can I&p lai ngay nhw ban
dAu sau khi cong tac 18p dwng thép hoan thanh.

Buwéc 3. D6 bé téng san

Bé tong dwoc dé tdi thidu 2 1an:

L&n 1 dam béo kin chan hdp dén ¥; chiéu cao hop, tién
hanh dam ky, dam xung quanh hdp, ddm bao bé tong dwgc
chén kin - di phan duéi day hop.

Lan 2: Viéc dd bé tong lan hai phai tuan thd cac hwéng
dan clia cac ky su cong trudng, phai chor mot thoi gian dé bé
mat bé tong cua I6p 1 se lai, thoi gian se clia bé mat bé tong
phu thudc vao yéu té thoi tiét va cap phdi ctia bé tong. Sau
khi dwoc sw cho phép clia cac ki sw hién trwong véi tiép tuc
dd dam béo theo chiéu day thiét ké. Bé tong san Uboot db
hoan thanh thi ta tién hanh db bé tong tai cac vi tri tiép giap
v&i san Uboot.

Mét sb didu can lwu y trong qua trinh thi cdng dé bé tong

san U-boot Beton:
S0 27 - 2017 9]



Hinh 5. L3p dung hé c6t chdng, da gido va van khudn cho san
U-Boot Beton

Hinh 6. Lu@i thép cho san U-Boot Beton

— e L ]
- - -

W

Hinh 8. Kiém tra hdp uboot Hinh 9. Neo c6 dinh thép Iép trén
va duGi

Hinh 10. P6 bé téng [an 1

» Khéng nhun nhay trén hdp trong qua trinh thi cong.

« Tuan tha tuyét déi cac quy cach dé do k§ sw LPC yéu cau.

» Néu xay ra trwong hop day ndi lam bénh hop U-boot, vdn dam binh
thuwong, sau khi ddm xong dung cac vat nhon hodc bua tao trén pé mét térp
U-boot mét 16 thiing nhd, khi nén trong hdp sé dwoc xi ra dé can bang ap suéat
v&i bén ngoai, sau dé dung chan ép hdop U-boot xudng tién hanh db bé téng
an 2.

Bao dwdng va thao d& van khudn san U-boot

Qui trinh bdo dwéng va thdo d& van khuén san U-boot gidng nhw san bé
téng cbt thép théng thudng

92 TAP CH KHOA HOC KIEN TRUC - XAY DUNG

* Néu d6 bé tong san trong thoi tiét néng
- ndng, dd &m thap: Can c6 biér] phap che
day ngay sau khi hoan thanh bé mat san.
Déng thoi tién hanh twdi nwéc bao dwéng
dinh ky sau khi bé tdng san déng ctrng.

+ Néu db bé téng san vao budi téi hoac
thoi tiét mat, 46 &m cao, c6 thé tién hanh
twdi nwdce bado dwdng dinh ky sau khi bé
téng san dong cirng.

3.2. Trinh tw thi cénq san bé téng khéng
dédm Uboot Beton dé tai ché tng dung
trong thi c6ng méng bé (Méng bé nhe véi
Uboot Beton).

Viéc rng dung thi céng san Uboot
beton vao trong méng be la ‘mC)t wu diém
ndi tr()i, cla §én nay trong di’éu kién nuwéc
ta c6 rat nhiéu khu vwe dat yéu.

Trinh tw cac bwdc thi cong cla san
Uboot Beton (rng dung trong moéng bé
cling twong tw nhw thi cong Uboot Beton
san, chi khac cac cong tac sau:

» Thay vi céng tac lam van khudn day,
cay chéng thi tién hanh lam bang phéng
nén mét dat tw nhién va dé bé téng 16p
duwéi theo thiét ké.

+ Céng tac van khudn bién duoc I&p
sau khi tién hanh dat hop Uboot va cac
cbng tac thép khac.

Trinh tw nay dwoc so dd héa nhw hinh
12:

3.3. Trinh tw thi céng san Uboot Beton ban
14p ghép

Trinh tw thi céng loai san nay dwoc so
dd héa nhw hinh 13.

KET LUAN VA KIEN NGHI
Két luan

U-Boot Beton la mdét céng nghé thi
céng san bé téng cbt thép mang tinh cach
mang trong xay dwng khi st dung nhirng
hép bang nhwa tai ché dé& thay thé phan
bé tong khéng tham gia chiu lwc & th¢
gitra clia ban san, lam gidm dang ké trong
lwong ban than két ciu va vwot nhip én.
Ban san U-Boot Beton phang, khong dam,
lién két truc tiép v&i hé cot, vach chiu luc,
c6 nhiéu wu didm vé mét k§ thuat va kinh
té. Tuy nhién v&i diéu kién tai Viet Nam, ha
tang ky thuat xa héi chwa cao, qua trinh ap
dung céng nghé thi cong san U-Boot Beton
do chwa hiéu rd vé quy trinh cdng nghé,
quy trinh thi cdng chuwa tét nén van chua
ap dung dwoc réng rai.

Téc gia d tién hanh tim hiéu cong nghé
san U-Boot Beton, cong tac thi cdng san
U-Boot Beton trong thuc t&, dé tr do dé
xuét quy trinh thi cong san U-Boot Beton
dam bao chét lwgng va phu hop véi didu
kién Viét Nam.

Kién nghj
Dé chét lwong thi cong san U-Boot
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Hinh 12. Trinh tu thi cong méng bé nhe sir dung hop
Uboot Beton

Beton ngay cang hiéu qua hon, can phai cé nhiéu nghién
ctru, khao sat, danh gia hiéu qua wu nhwoc didm cla cong
nghé san U-Boot Beton, nghién cu ki nhitng sw c6 gap phai
trong qua trinh thi cong san U-Boot Beton khi ap dung cdng
nghé nay tai Viét Nam.

Hién nay céng nghé san U-Boot Beton ngay cang dwoc
nhidu chi dau tw st dung cho nhirng cdng trinh ctia minh,
tuy nhién day 1a cong nghé méi nén cong tac quan ly chat
lwong, quan ly thi cong dbi véi san nay hau hét do cac don vi
tw 1ap va ty thwe hién.

Kién nghi cac co quan chirc ndng sém xay dwng va ban
hanh tiéu chuan, hwéng dan k§ thuat chung dé& cé mét quy
trinh thi cdng, nghiém thu san U-Boot Beton théng nhét trong
[inh virc xay dwng khi ap dung cdng nghé nay./.
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Hinh 13. Trinh tu thi cdng san Uboot Beton ban Iap
ghép

By 4

B 5

Burre & |

Tai liéu tham khao

1. Cong ty TNHH Xay dung Lam Pham — Tai liéu ky thudt 2012;

2. Nguyén Vin Hung: Phan tich thuc nghiém va mé phong iing
xu san Uboot chiu tac dung cua tai trong tinh - Ludn van thac
sy chuyén ngay ky thudt xay dung dan dung va cong nghiép,
2014;

3. Tiéu chudn co s6 TCCS 002:2011. San bé tong khong dam cé
[0 rong — Tiéu chuan thiét ké, che tao va lap rap, 2011;

4. QTTC&NT 01-2015/PLC-DALIFROM: Quy trinh thi cong va
nghiém thu san Uboot Beton; 2015.

Lua chon mé hinh dat nén khi tinh toan méng coc...

4.3. M6 hinh Hardening Soil (H-S)

M hinh H-S 1a mé hinh dan déo loai Hyperbolic. Day la
mé hinh dat tién tién st dung ly thuyét déo thay vi ly thuyét
dan hdi, cé xét dén dac tinh chay cta d4t va bién pha hoai.
Mb hinh c6 th& mé phdng ca sw ting bén do (rng suét tiép
va rng suét phap. Khi chiu tdc dung ctia (rng suét léch so
cép, dat sé giam do clrng ddng thdi phat trién bién dang déo.
Quan hé gitra bién dang doc truc va &ng suét léch c6 thé
dwoc mé ta bang mot dweng Hyperbol. M6 hinh nay co thé
khac phuc duwgc nhugc diém ctiia mé hinh M-C trong mo ta
(ng x&r clia dat nén khi lam viéc chiu tai — dé tai - gia tai lai.

Trong hinh 8, ta nhan thay mé hinh H-S mé phéng ¢ng
xC 1am viéc phi tuyén cla dat tbt hon mé hinh M-C. Ngoai ra
mé hinh H-S Iwu lai dwoc (ng suét tién cb két;

Trong hinh 9, mbi quan hé gira (rng suét va bién dang
doc truc ctia mé hinh M-C chi cé mgt dwong nén va né tring
nhau nén khong thé hién dwoc bién dang dw trong qua trinh
thi nghiém nhw mé hinh H-S.

5. Két luan

Bao cao da phan tich anh hwdng cda hién twong hoa
I6ng dén sw lam viéc clda coc don va mong coc. Bén canh

(tiép theo trang 76)

do bai bao khai quat lai mot sb phwong phap danh gia kha
n&ng hoa 16ng, co ché pha hly clia coc don va nhém coc khi
hda Iéng.

Khi xem xét vé mé hinh dat nén, ta nhan thdy mé hinh
tai bén Hardening Soil phdn anh trng x(r clia nén dét khi hoa
Idng phu hop véi thuc té hon cac md hinh khac. Do d6, khi
mé hinh tinh todn méng coc trong diéu kién cé kha ndng xay
ra héa Idng ta nén wu tién lwa chon md hinh dat nén H-S dé
khao sat./.
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Phan tich cac phuong phap danh gia chat luong
trong kiém dinh céng trinh bé téng c6t thép

Analysis of quality assessment methods in reinforced concrete building inspection

Tom tat

Bai bao gidi thiéu cac phuong phap
danh gia chat lugng cong trinh sit dung
trong cong tac kiém dinh. Dua trén
nhiing phan tich, so sanh va vi du ap
dung cac phuang phap, rut ra pham vi
ap dung phuong phap danh gia dé kiém
dinh cong trinh bé tong c6t thép.

Tu khéa: Kiém dinh cong trinh, phuong phdp
tong hop, kiém tra khd ndng chiu luc.

Abstract

This article introduces quality assessment
methods of buildings using in inspection
work. Based on analyses, comparisons and
examples of application methods, the scope
of application is concluded for the reinforced
concrete structure inspection.

Keywords: Building inspection, synthesis
method, check load capacity.
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Vi Hoang Hiép

1. bat van dé

Kiém dinh cong trinh xay dwng la hoat déng khao sat, kiém tra, do dac, thi nghiém,
dinh lvong mot hay nhiéu tinh chét clia sén pham hoéc két cau cong trinh. Trén co s&
d6 can ctr vao muc tiéu kiém dinh, tién hanh phan tich, so sanh, tong hop, danh gia va
rat ra nhirng két luan vé& cong trinh theo quy dinh cla thiét ké vé tiéu chuan xay dung
hién hanh dwoc 4p dung.

Hién nay, cac cong trinh xay dung duo’c chuyén 60| muc dich st dung cac cong
trlnh gap sw ¢b va cac cong trinh xuéng cip cé nhu ciu cai tao nang cip chiém mot
s6 lwgng khong nhé. Viéc kiém dinh danh gia chat lwgng céng trinh ¢ la mét co s&
dé& chd dau tw quyét dinh phwong an stra chiva, cai tao hay phai thao d& cong trinh
nh&m dam bao an toan st dung. K&t qua danh gia con phuc vu cho cong tac thiét ké
cai tao cong trinh. Vi vay, cdng tac kiém dinh danh gia chat lwong codng trinh khéng
chi la cong viéc cla co quan kiém dinh, giam dinh chat lwong ma ké ca chu dau tw
va tw van thiét ké ciling can hiéu vé né véi cac mirc dd phu hop. Bai bao nay dé cap
dén moét budc quan trong clia quy trinh kiém dinh 1a bwéc danh gia chat lwgng cla
két cAu cong trinh.

2. Giéi thiéu phwong phap danh gia chat lwgng két cau céng trinh theo cac
quy trinh kiém dinh
2.1. Pénh gié theo chi sé dé tin cay

Trong co hoc cong trinh, chan doan kj thuat cong trinh hay danh gia céng trinh
hién hiru la mét trong nhivng linh virc quan trong. Bai toan chan doan ky thuat cong
trinh 13 bai toan dw bao, danh gia v& kha nang chiu lwc, mirc dé an toan cla cdng trinh
hién hiru theo sé liéu do dac hién trwérng va y kién chuyén gia. V& ban chat day 1a bai
toan tinh toan do tin cay cta cong trinh hién hiru. Khi c6 da cac sb lidu vé vat ly, hinh
hoc va tai trong, tim dwoc ky vong va phuong sai ctia cac tham sé chdn doan thi ap
dung phwong phéap chan doan bang cach tinh toan lai trong diéu kién théng tin ngau
nhién. Tl gia tri chi s d6 tin cay cta cong trinh (B) xép hang an toan ctia céng trinh
vao mot trong 5 loai [1]:

- Chét lwong tét;

- Ba an toan;

- Can gia cb stra chira, van cho st dung;

- Can dinh chi dé stra chira;

- Binh chi st dung, pha bé.

Trén thé gi6i d& cé nhivng tiéu chudn quy dinh phan loai an toan theo chi sé dé tin
cay cua cong trinh B [3, 5].
2.2. Dénh gié theo phuong phép téng hop

Trinh tw tién hanh kiém dinh chét lwong, xac dinh m&c d6 nguy hiém cla coéng
trinh theo Tiéu chudn TCVN 9381:2012 [2] gdm céac budc: Khao sat so bo, khdo sat
chi tiét, phan tich danh gia va lap bao cao.

Phwong phap danh gia tbng hop tién hanh theo 3 budc sau:

- Bwéc 1: Xac dinh tdng sb cAu kién nguy hiém (Theo quy dinh cla tiéu chuén
danh gia va cac tiéu chuan thiét ké lién quan).

- Bwéc 2: Tinh ty s6 phan tram cac cAu kién nguy hiém trong cac bd phan cong
trinh (nén maéng, két cAu chiu lwc, két ciu bao che) - ky hiéu 1a p.

- Buworc 3: Xac dinh cac ham phu thudc clia cac bd phan nha theo cac cép a, b, c,
d - ky hiéu 1a y,, Wy, e Hg-

- Buéc 4: Xac dinh cac ham phu thudc ciia nha theo cac cap A, B, C, D - ky hiéu
& Ya, Uas He, Mo

- Budc 5: Tuy vao cac tri sé ham phu thudc, danh gid mirc dd nguy hiém cia nha
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theo 4 cép quy dinh:

Cép A (kha nang chiu lwc clia két cAu thod man yéu cau
st dung binh thudng, két cu nha an toan);

Cép B (céa biét c6 ciu kién nguy hiém, kha nang chiu luc
cla két cau co ban dap (rng yéu cau st dung);

Cép C (xuét hién tinh trang nguy hiém cuc bd).

Cép D (nha xuét hién tinh trang nguy hiém téng thé).
2.3. Panh gié theo tinh toan kiém tra két cau

Phwong phap danh gia dwa theo tinh toan, kiém tra kha
nang chiju lwc cla két cau, cac cau kién dwoc quy dinh trong
tiéu chuan cda Lién bang Nga SP 13-102 [7].

Theo tiéu chuan nay, sau bwdc khao sat 13 bwdc danh
gia chat lwong cbng trinh dwgc tien hanh dwa trén qua trinh
tinh toan kidm tra két cdu va cac clu kién, quy dinh nhw sau:

- Viéc tinh toan cong trinh va xac dinh ndi lyc trong cac
cAu kién do tai trong st dung dworc tién hanh trén co sé& cac
phuong phap co hoc ket cau va strc bén vat liéu. Cac tinh
toan c6 thé dwoc thye hién bang cac phwong phap ky thuat
trén may tinh véi cac phan méeém chuyén dung. Dong thoi
cac tinh toan dé dwoc tién hanh trén co sé va co ké dén cac
thong sé khao sat thuc té dwoc:

+ Cac théng sé hinh hoc clia nha va cac bd phan cia no:
nhip, chidu cao, kich thwéc cac tiét dién tinh toan cia két
cau chiu lwc;

+ Cac gbi twa va lién két thuc té ctia cac két ciu chiu lwc,
so d6 tinh toan thuc té cla chung;

+ Cudng do tinh toan cla vat liéu lam két cAu;

+ Céac khuyét tat va huv héng anh huwéng dén kha nang
chiu lwc clia két cau;

+ Tai trong va tac dong thuwc t& va cac diéu kién st dung
clia nha hodc cong trinh.

- So’ dd tinh toan thyc té dwoc xac dinh theo két qua khao
sét. Khi xac dinh so db tinh toan thyc té vé sy lam viéc cla
két cau BTCT, cung vé&i cac thong s hinh hoc cua chung,
phai k& dén cach dat cét thép thuwe té& va cac cach lien két
chung v&i nhau.

- Tinh todn kha nang chiu lyc cia két cAu bé tong cét thép
dwoc tien hanh phu hop v&i tiéu chuan thiet ké twong &ng.
Viéc so sanh cac dai lwgng nay chi ra me d6 chiu tai thuc té
ctia két ciu so v&i kha nang chiu luc cta no.

- Trén co s khao sat cac két ciu chiu lwc, cac tinh toan
kiém tra va phan tich két qua cta chung, dwa ra két luan vé
tinh trang ky thuat ctia cac két cau nay va co thé dwa ra quyét
dinh vé viéc str dung tiép theo hay khong. Trong treedng hop
néu ndi lwc trong két cAu vwot qua kha nang chiu lyc clia no,
thi tinh trang cta két cAu dwoc xép vao loai tinh trang khéng
chép nhan dwoc hodc tinh trang nguy hiém.

3. Phan tich cac phwong phap danh gia chat lwong
cong trinh bé téong cét thép trong kiém dinh

Phwong phap danh gia chat lwgng cong trinh theo chi s
d6 tin cay kha kho khan cho thic hanh, b&i ly do khé ¢cé dwoc
day da cac sb liéu ma bai toan tinh toan do tin cay yéu ciu.
Do vay, phwong phap nay chi thich hgp trong nghién ctru cac
trwdng hop dién hinh.

Hai phwong phap danh gia theo tiéu chuén kiém dinh
hién hanh cua Viét Nam va Lién bang Nga, ré rang co6 tinh
thwe hanh cao hon, da dwoc 4p dung trong thuwc té. Do vay
phan phan tich chi tap trung so sanh cac wu, nhwoc didm va
tinh hiéu qua khi ap dung khi danh gia chéat lwong két cau

c6ng trinh bé téng cbt thép.

DPanh gia theo phwong phap téng hop c6 wu diém Ién
nhét 13 hoan toan str dung cac ham phu thudc kha don gian
c6 théong sd dau vao la tinh trang nguy hiém ctia cac cau
kién - vén ciing rat dé dang xac dinh dwa theo quan sat,
do dac dac trwng hinh hoc, dd nghiéng, vong, lun, cac vét
ntt... so sanh véi quy dinh trong tiéu chuén kiém dinh TCVYN
9381:2012. Cac chiing loai cu kién khac nhau ciing c6 cac
trong sb thay ddi trong cac ham phu thudc. Vi du: Trong sb
2,4 cho cot va vach; 1,9 cho dam chinh va kéo; 1,4 cho dam
phu; 1 cho san.

Nhuwoc diém ctia phwong phap danh gia tdng hop la trong
1 nhém céu kién diing chung 1 trong s, trong khi anh hwéng
cla tirng cAu kién dén kha néng chiu lwc ca hé két cAu khac
nhau. Vi du : Cét chinh cla khung vai tro chiu Iyc khac cot
hanh lang trang tri, cot tAng 1 vai trd chiu lwc khac cot tAng
mai... D&c diém ctia mdi hé két cu cling khéng dwoc xem
xét theo phwong phap nay.

Phwong phéap danh gia dwa trén tinh toan kiém tra kha
nang chiu lwc cia két cdu da khac phuc nhitng nhwoc didm
clia phwong phap tdng hop. Néu hiéu cong trinh thiét ké méi
¢6 kha nang chju lyc dwgc tinh toan dwa trén cac théng sb
gia dinh, thi céng trinh hién hiru dwoc danh gia chét lwong
bang viéc tinh toan kha néng chiu lyc dwa vao cac théng sb
thu thap tlr hién trwdng réi so sanh véi noi lwc thwe té ciing
duwoc tinh toan.

Tuy vay, viéc khao sat, thu thap day da cac sé liéu phuc
vu tinh toan kiém tra két cAu ciing khong hé don gian. Vi
cong trinh bé téng cbt thép, nhixng cAu kién bi che khuét,
dwdi ngdm rat khé khao sat. Ngay ban than cau kién 16 thién
ma kich thuéc qua I&n, dét nhiéu I6p cbt thép thi ca nhivng ky
thuat hién dai nhat cla thi nghiém pha hdy va khéng pha hiy
cling kho xac minh. D6 chinh xac clia cac két qua thi nghiém
khéng pha hiy ngoai hién treéng ciing lam cho théng sé dau
vao tinh toan gap sai sb.

Chwa can so sanh két qua danh gia, chi so sanh két qua
khao sat cAu kién phuc vu qua trinh danh gia ciing co thé
thdy dwoc sw kho khan cla phwong phap tinh toan: Mot dai
mong coc, néu danh gia theo phuong phap téng hop chi can
danh gia tinh nguyén ven mat ngoai, dai khéng bi tréi trwot,
nghiéng léch vwot qua gidi han quy dinh trong tiéu chuan
kiém dinh 13 két luan dwoc cau kién khdng nguy hiém; cling
dai coc nay mudn tinh toan kiém tra thi can phai xac dinh loai
coc, d3c trwng vat liéu, chidu dai coc, tinh chat d4t nén, tinh
chét co hoc cla vat liéu bé téng coc, dai, ching loai va cau
tao, bé tri cét thép... khéng dé dang xac dinh.

D& so sanh cu thé hon 2 phwong phap danh gia theo két
qua téng hop va két qua tinh toan, muc 4 sé trinh bay vi du
béng sb.

4. Vidu ap dung

Vi du 1: Cho céng trinh nha éng BTCT c6 khung 1 nhip, 4
bwéc khung. Gia dinh chét lwong bé téng x6p réng, nirt chan
cot Atang 1 (Hinh 1).

Yéu cau danh gia chét lwong két ciu theo phwong phap
tdng hop va theo tinh toan kiém tra két cu.

- Panh gia theo phwong phap téng hop:

Ty s phan trdm céu kién nguy hiém trong két ciu chiu
lwc: Psdm=5,83%

Sau khi xac dinh cac ham phu thudc cac b phan nha,

ham phu thuéc nha, danh gla cép nguy hiém clia cong trinh
la Cép B (Cong trinh c6 cAu kién nguy hiém).
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Kha nang chiu luc cla két cAu co ban dap trng yéu cau
st dung binh thwéng, ca biét co cdu kién & trang thai nguy
hidm nhwng khong anh hwéng dén két ciu chiu lwc, cong
trinh dap (rng dwoc yéu cau s dung binh thwéng.

- Banh gia theo tinh toan kiém tra két ciu:

NoOi lwc tai cot téng 1 khong bi hw hdng bé tong:

NG lwe Trwée khi hw hdng | Sau khi hw héng
(kN, kNm) cOtA cotA

Mb men 46,0 63,0

Lwc doc 206,3 202,6

Luc cat 21,0 33,5

Kha nang chiu Iwc cta c6t B khong dam bao khi néi lwc
tang, co cAu tiép tuc thay déi dan dén két cAu bj pha hoai,
tinh trang nguy hiém toan hé.

Vidu 2: Cho cong trinh trén. Gia dinh toan bd cét nghiéng
1%. Yéu cau danh gia chat lvong két ciu theo phwong phap
tdng hop va theo tinh toan kiém tra két cu.

- Banh gia theo phwong phap téng hop:

Ty sb phan trdm cAu kién nguy hidm trong két c&u chiu
Iwc: Psdm = 58,2%

Cép nguy hiém cla cong trinh: Cap C (Céng trinh c6 bo
phan nguy hiém).

Kha nang chiu lwc clia mét s6 bd phan két cdu khong thé
dap (rng dwoc yéu ciu st dung binh thuwéng, xuét hién tinh
trang nguy hiém cuc bd.

- Banh gia theo tinh toan kidm tra két ciu:

trang ky thuat clia cong trinh. Tuy thywc
t& dac diém cong trinh co6 thé két hop
2 phuwong phap danh gia cho tirng bd
phan két cu. Dbi véi phdn ngdm, néu
khéng cé du sb liéu tinh toan kiém tra
thi c6 thé dung cach danh gia tdng hop
d& két luan tinh trang ky thuat. Néu
phan than két ciu c6 du sb liéu, gia
dinh phan méng dat y&u cau an toan,
van cd thé tinh toan kiém tra hé két ciu.

5. Két luan

Viéc lwa chon phwong phap danh
giad quyét dinh nhiéu dén két luan vé
tinh trang k¥ thuat, chat lwong ctia cong
trinh khi kiém dinh.

Déi v&i cong trinh bé tong cbt thép,
khong dé khao sat dwoc day du sbé lieu dé tinh toan kiém tra
két cau, nén két hop voi phwong phap tdng hop dé danh gia
chét lwong cong trinh.

Panh gia theo phwong phap tébng hop van cé nhiéu y
nghia trong trién khai hoat déng kiém dinh, tuy nhién, can
cén trong ap dung va cé nhitng phan tich khoa hoc tuy déc
diém cong trinh thye té, trdnh may maéc, 1am sai l&éch két luan
kiém dinh. Trudng hop khi sb lwong cac cau kién nguy hidm
& nhém co trong s6 cao chiém ty 1& I&n, nhat thiét phai phan
tich, kiém tra so sanh thém véi két qua theo phwong phap
tbng hop./.

Tai liéu tham khao

1. Nguye’n Van Pho, Lé Ngoc Thach, Tran Van Lién, Bai todn
cha‘q doan ky thudt cong trinh trong diéu kién thong tin mo,
Ti uyé@ tap cong trin{z Hoi nghi khoa hoc Toan quoc Co hoc
vdt ran bien dang lan thir 8, tr. 618-627, 2006.

2. Tiéu chudn Viét Nam, Chi dan danh gid mirc d6 nguy hiém
ciia két cdu nha, TCVN 9381:2012, 2012.

3. Tiéu chudn Nha nueée CHND Trung Hoa, Tiéu chudn thong
nhat de thiet ké cong trinh theo do tin cgy, JB 50153-12,
2012.

4. Trung tam Thi nghiém va Kiém dinh cht heong cong trinh,
Bao cdo kiém dinh chat lwong cdc cong trinh, Dai hoc Kién
triic Ha Noi, 2008 - 2014.

5. ISO, General principles on reliability for structures, ISO
2394, 1998.

6. CII 13-102-2003, IIpasuna 06¢ciedo8aHs HECYWUX
CcmMpoumenbHbiX KOHCMpYKyuil 30anui u coopyscerutl, Ceoouvl
npasu no npoekmuposaruio u cmpoumenscmsy, 2003.

96 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG



Panh gia an toan két cau
nha &lap ghép tam Ién hién hiiu

Safety assessment of preassembled large-size block building

Tom tat

Thuc hién Chi thi 05/CT-TTg ngay
15/2/2016 clia Thi twéng Chinh pha vé
viéc ki€m tra, ra soat, danh gia an toan
chiu luc nha ¢ va cong trinh cong cong
cii, nguy hiém tai dd thi, Bé Xay dung
da ban hanh Quy trinh danh gia an toan
két cdu nha & va céng trinh cdng cong
kém theo Quyét dinh so 488/QD-BXD
ngay 25/5/2016. Bai bao nay trinh bay
ndi dung danh gia an toan két cau cho
mét cong trinh nha 6 13p ghép tam lon
hién hitu va dé xuat cac kién nghi sau
khi danh gia theo Quy trinh da ban
hanh.

Tu khéa: Chung cu cd, biét thu 6, an toan két
cdu, quy trinh kiém dinh, nha ldp ghép tam lén

Abstract

This paper presents the safety assessment of
preassembled large-size block building and
some recommendations after assessment
according to the promulgated process were
proposed.

Keywords: 0/d apartment, old villa, safety
structure, inspection process, preassembled
large-size block building
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1. Dat van dé

Hién nay, & cac thanh phé I&n nhw Ha Noi, TP H6 Chi Minh hién con nhiéu nha da
xay dwng tt lau, nién han trén 60 nam, dac biét la cac nha &, nha céng s&, cong trinh
cong cdng xay dwng tredc nam 1954, nha chung cw xay dung trwedc nam 1994. Nhin
chung, chét lvgng cla cac cong trlnh nay hién da bi xubng cap Nhiéu cong trinh hét
nién han st dung, bi hu héng, tiém an nguy co xay ra cac sw cb, sap db. V| vay, viéc
danh gia an toan két ciu clia cac déi twong nay la mot trong cac van dé& can phai giai
quyét cip bach.

Trwéc hién trang do, ngay 15/2/2016, Thu twédng Chinh phd ban hanh Chi thj 05/
CT-TTg vé viéc kiém tra, ra soat, danh gia an toan chiu lwc nha & va coéng trinh céng
cong cii, nguy hiém tai dé thi [1]. Tuy nhién v&i sb lwgng nha & va cong trinh cong
cbng, dac biét Ia nha chung cw va biét thw ci 1én dén hang nghin, thi viéc ra soat,
danh gia d6 sé& rat mat thai gian, kinh phi va nhan lwc. Vi vay, dé thwc hién cong tac
danh gia an toan két cAu nha & va cong trinh cdng cdng, can phai dwa ra mét quy trinh
cu thé, thédng nhét, d& ap dung. Trwéc tinh hinh d6, ngay 25/5/2016, B& Xay dwng da
ban hanh kém theo Quyét dinh sb 488/QD-BXD Quy trinh danh gia an toan két cau
nha & va cong trinh cdng cong do Vién Khoa hoc Cong nghé Xay dwng bién soan [2].

Hién nay, cong tac danh gia an toan két cAu nha & va cong trinh céng cong dang
dwoc thwe hién & cac tinh thanh trén ca nuwéc. Nha 1ap ghép tAm Ion 13 dang nha dwoc
xay dwng phd bién trong khoéng thei gian nhixng ndm 1960 — 1980. Qua quaé trinh sir
dung, cac cong trinh nha & 1ap ghép tAm Ién cé dau hiéu xudng cap, trong d6 c6 nhiéu
nha xudng cap nghiém trong nhw nghiéng, 1Gn, nit tach, méi ndi lién két hw héng...,
gay anh huwédng téi an toan cho két ciu cong trinh va ngudi trong qua trinh khai thac,
str dung. N6i dung dwéi day trinh bay mot sé két qua danh gia an toan két cAu trén mot
cong trinh cu thé, & day la nha I4p ghép tAm I&n va dé& xuét mét sb kién nghi.

2. Két qua danh gia an toan chiu lwc cta nha lap ghép tdm I&n
2.1. Két qua khdo sét, danh gia so b6 (Giai doan 1)

2.1.1. Két qua thu thap théng tin vé cong trinh

Déi twong khao sat la cong trinh nha tap thé tai Ha Noi, duwoc xay dwng vao nam
1984. Qua thoi gian si dung, hién nay khéng con luu triv cac hd so lién quan. Qua
khao sat so' bd, quy md cong trinh gdm 05 tdng cao 15,5 m, mét bang kich thuéc
48,3x9,8 m. Két cAu chju lwc cla cong trinh bao gdm: méng bé BTCT toan khéi, twéng
chiu lwc BTCT I&p ghép tdm I&n, tAm panel san, mai BTCT duoc lién két véi nhau
bang cac méi ndi han chén vira bé tong. K&t cu ban thang 1a tAm BTCT tam I&n ké
lén d&m chiéu nghi va ddm chiéu t&i. DAm thang dwoc gbi hai dau 1&én tAm tuwdng chiu
lwc. Hé thdng lan can hanh lang dwoc cAu tao tr cac tAm BTCT lién két vao cac tAm
twdng ngang bang méi néi han.

2.1.2. Két qua khao sat hién trwdng

Déi v&i nha I&p ghép tAm 1o, viéc khao sat dwoc tién hanh 1an lwot trén tirng loai
clu kién. Cac cAu kién dién hinh trong nha I&p ghép tdm I&n bao gébm: méng, tAm
panel twong chiu lwc ngang, doc, tam panel san, mai, dam thang, tam panel chiéu tdi,
chiéu nghi, cac m0| ndi cac tAm panel twéng voi panel tucyng méi ndi panel tucvng voi
panel san, méi ndi tAm Gp mai v&i panel twdng, méi ndi ciu thang véi tuong tAdm lan
can, tay vin lan can, twdng khdng chiu lwc ngan chia can hd, nha vé sinh.. . D6i v&i cac
méi ndi bj hw héng (han gi, dit gdy, dich chuyén, mat lién két...), tinh trang ky thuat
clia cac cAu kién tai cac méi ndi do dwoc danh gia & mie 5 theo Bang 3 Quy trinh [3].
Trong giai doan khao sat so' b, viéc kiém tra két cAu mong la rat kho thuc hién. Cong
tac kidm tra chi thuc hién dwoc ddi véi cac ciu kién c6 thé quan sat dwoc, do c6 nhiéu
céu kién b I4p kin do qua trinh st dung (tAm san bj l4p kin b&i trdn cén hd, tAm tuwdng
bi l4p kin b&i cac I6p trat, &p stra chiva...). Do vay, muc dich cla viéc khao sat so bd la
ghi nhan cac khuyét tat, hw héng I&n nhat trén méi loai cAu kién dwoc thdng ké & trén.

Két qué khao sat hién trwong déi véi nha 18p ghép tAm 16n do nhém tac gia da
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m@m
TT | Loai cAukién Khuyét tat I6n nhét Vi tri Gia tri hu HE so tam
hong, €. quan trong, o;
1 TAm panel twong | V&t nit xuyén qua tAm twdng cé | Panel twéng hanh lang 0.35 3
ngang chiu luc chiéu réng 0,6 mm tang 2 truc C-2,3 '
Tam panel twong |, 4. . . 2 Panel twéng tng 5 truc A,
2 doc chiu Iuc M®oi noi bi han gi, dich chuyén B- 5.6 0,35 3
3 |san Bong tach I6p bé tong bao vé O san tang 4 truc 7-8 0,25 2
lam 16 cot thép bi an mon
. I 2 Panel mai va panel twong
4 Mai M0oi noi bi dich chuyén truc D, E—3, 4 0,35 2
D&m thang bi bong tach I&p
5 | CAuthang bé téng bao vé 1am 16 toan bd Cau thang tang 3 0,35 2
dudrng kinh cbt thép bi &n mon
6 Lan can IT:am c?n bi nirt v& bé tong, mat Lan can tang 2 truc C,D- 0,35 9
lién ket 4.5

thwe hién véi cac khuyét tat trén mdi loai cAu kién va gia tri
hw hdng I&n nhét twong rng (theo Bang 3 cla Quy trinh [2])
duoc théng ké trong Bang 1.

Cac hw héng, khuyét tat khac cling nhw cac hinh anh, két
qua do vé hinh thai hw héng phai dwgc ghi chép, dwa vao
bao cao két qua khao sat.

2.1.3. Két qua phan tich, danh gia

T cac két qua khao sat hién trweng va khuyét tat Ién
nhét tai Bang 1, st dung cong thirc (1) & xac dinh gia tri hw
héng téng thé clia cong trinh:

_ Sk TOEk 2+ F gk 1)

Stt
al+ap+.+a;

Déi voi dbi twong cong trinh duoc khao sat &;=0,34 . D6
chiéu véi Bang 2 clia Quy trinh [2], c6ng trinh c6 tinh trang
ky thuat thudc mirc 2: chwa dap &ng duwoc cac yéu ciu st
dung, ton tai khuyét tat, hw hdng lam gidm kha nang chiu luc,
&nh hwdng dén kha nang khai thac, can tién hanh khao sat
chi tiét.

2.2. Két qué khéo sét, danh gia chi tiét (Giai doan 2)

Déi twong cong trinh dwoc khao sat c6 tinh trang kj thuat
thudc mirc 2, tién hanh khao sat, danh gia chi tiét. Trwdce khi
thwe hién cong tac khao sat, danh gia chi tiét, nhom khao sat
da tién hanh lap d& cwong chi tiét, xac dinh khéi lwgng khao
sat. i v&i nha 14p ghép tAm I6n, can phan chia cac cAu kién
dé khao sat (xem muc 3.1). Nguyén tic danh gia tinh trang kj
thuat (cAp nguy hiém) dwoc thwe hién theo huéng dan trong
TCVN 9381: 2012 [3] v&i mét s lwu y nhw sau:

- D&i voi cac mbi nbi cé khuyét tat gi sét, dich chuyén,
mat lién két,... thi mdi cAu kién tAm panel twong, tAm panel
san (mai), lan can, ddm cau thang... lién két bang méi nbi d6
dwoc tinh 1a cac ciu kién nguy hiém;

- Viéc thi nghiém, 14y mau xac dinh d&c trwng vat liéu, bb
tri c6t thép dwoc thwe hién trén tt ca loai ciu kién: mong,
twdng ngang, twdng doc, san, mai, lan can, ciu thang...;

- Néu két qua do do nghiéng cong trinh cho thdy cong
trinh ¢é d4u hiéu nghiéng, 1Gn do n&n méng cong trinh, can
phai tién hanh quan tric, theo dai tinh trang nghiéng Iin cong
trinh sau khi khdo sat, danh gia, nhdm cé bién phap xt ly kip
thoi;

- Do c6 nhiéu cAu kién bi lap kin khong khéo sat dworc,

khi danh gia tinh trang k¥ thuat (cAp nguy hiém) theo TCVN
9381: 2012 [3], téng s6 cAu kién & day duoc tinh 14 tbng sé
cAu kién da tién hanh khao sat (khong dwoc tinh la tdng sb
céu kién clia toan bd cong trinh).

Két qua khao sat, danh gia chi tiét cong trinh nha & 13p
ghép tAm I&n do nhém tac gia thuwe hién dwoc trinh bay duéi
day:

2.2.1. Két qua do dac, kiém tra hién truong

Céc noi dung do dac, kiém tra hién trwéng bao gém: do
dac truc dinh vi, nhip, bwéc, kich thwéc hinh hoc ctia két cAu
chiu lwc; dao 16 hd méng, kiém tra két cdu moéng; xac dinh,
do vé cac khuyét tat, hw héng trén cong trinh; do do nghiéng
clia cac bulrc twdng.

Do cac hé so lien quan dén cong trinh khéng dwoc lwu
tri» nén tién hanh do dac trén toan bd két ciu cong trinh
nh&m xac dinh chinh xac tét ca kich thwdc hinh hoc cta két
cAu. Két qua do dac dwoc thé hién trén cac ban vé mat béng,
méat dirng, mat cit va cac chi tiét. Nhém khao sat da tién
hanh dao kiém tra tai 06 vi tri trén céng trinh. Két qua khao
sat cho thdy méng cong trinh 1a két cAu méng bé bé téng cbt
thép, chiéu day méng 50 cm, chiéu sau day méng -1,95 m.
Khéng phat hién thdy cé khuyét tat, hw héng trén cac vj tri
moéng duoc dao 16.

Phan than céng trinh Ia két cAu I&p ghép tAm I&n, tai cac
méi ndi, dweng han lién két cling nhw cbt thép lién két han bi
han gi manh gay anh hwéng dén 6n dinh tng thé clia cong
trinh, d&c biét khi chiu tai trong ngang bét thworng. Két cau
cau thang hién tai dang & trang thai rat nguy hidm, dang phai
chdng d& tam bang hé khung thép. Hau hét cac tAm lan can
da bi bong 16/p bé tdng bao vé lam 16 cbt thép chiu luc, lién
két gitra tAm lan can v&i twéng ngang bi han gi nang, tiém
4n nguy co mét an toan cao. Toan bo tAm tuwdng BTCT thu
hdi mai bi nghiéng l&ch quéa gi&i han cho phép. Nhiéu vj tri
|&p bé téng bdo vé da bong lam 16 cét thép chiu lwc. Cac tAm
BTCT tao déc hau hét bi xé dich khdi vi tri ban dau do tam
twong BTCT thu hdi mai bi nghiéng. Lién két gitra cac tAm
BTCT tao déc véi twéng thu hdi mai bi han ri. Cac thm bé
téng xi chéng néng hau hét da bi muc nat, I&p viva lién két b
ldo héa nghiém trong, tiém &n nguy co bi roi xudng gay nguy
hiém. Két qua do dd nghiéng cho thay nhiéu birc twdng doc
va twdng ngang chju lyc cé dd nghiéng trén 1 %, ca biét cé
blrc twdng cé dd nghiéng do dwoc 1én t6i 2,11 %.
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1T Cau kién kiém tra So Iong cau kign So lvong cau kién Dic trwng nguy hiém
khao sat nguy hiém
1 | Nén méng 6 0
Twdng nha
Twdng doc chiu lwc 150 120 Do nghiéng qua 1 %
Twdng ngang chiu lwc 80 70 Do nghiéng qua 1 %
Twdng bao che 20 15 Do nghiéng qua 1 %
2 R A A Az
N P L&p bé tdng bao vé bi bong lam 16 cot thép
Tuang bao che (tam 65 43 chiu lwc: vét neit; thay déi kich thuéc hinh
lan can hanh lang) AP
hoc do coi néi tang 1
R Ao L Lé&p bé tong bao vé bi bong lam 16 cbt thép
Tuong thu hoi mai 32 32 chiu luc; vét nirt; d6 nghiéng qua 1 %
San nha
TAm san chiu luc 70 10 V?t an’t; Io*p bé téng bdo vé bi bong lam 16
cot thép chju lwc
3 ] ) én di bi - 1&p bé t6 30 V&:
T4m BT mai tao déc 71 71 Chuyen dich goi tya; 16p bé tong bao vé;
bong 16 cot thép chiu lyc
s e s Chuyén dich gbi twa; vét nit; 16p bé téng
Ban, san cau thang 20 10 bao vé bi bong Iam 16 cét thép chiu Iuc
4 | DAm (cAu thang) 14 14 Chuyén dich gbi twa; vét nirt
5 | Seno thoat nwdc mai 1 1 Vét nirt; 16 cbt thép chiu lwc
6 Lép chéng néng méi 1 1 Lo’P vu’alllen keNt bi mun muc; tam bé téng
chong ndng bi 1o héa

2.2.2. Két qua xac dinh dac trwng vat liéu

Nhém khao sat da tién hanh thi nghiém hién truong, 1y
mAau thi nghiém trong phong, két qua nhw sau: cuwdong do bé
téng theo phwong phap siéu &m két hop siing bat nay trén 60
cAu kién dao dong tr 18,7 N/mm? dén 42,1 N/mm?; cwéng do
bé tong 12 t& mAu khoan dao déng tir 32,5 N/mm? dén 44,5
N/mm?; siéu am xac dinh chidu day 16p bé tong bao vé, vi tri
va b tri cbt thép trén cac cAu kién chiu lwc; cwéng dd chiu
nén 09 t& mau gach dao dong tr 12,9 N/mm? dén 17,9 N/
mm?; cwdng dd chiu nén cha 09 td mau vira dao dong tir 9,6
N/mm? dén 11,1 N/mm?.

2.2.3. Két qua xac dinh tai trong thuc té

Céc tai trong thuc té bao gdm: Tinh tai: gay ra do két ciu
BTCT dwoc phan mém ty dong tinh toan, gay ra béi vat liéu
hoan thién duoc xac dinh bang cac duc ty cac I&p vat liéu
hoan thién d& do dac, gay ra b&i twéng ngén chia do cai tao,
gay ra b&i cac phan coi ndi, b& nwdc mai... Hoat tai dwoc
xac dinh theo TCVN 2737: 1995 [4] theo cong nang st dung
thuc té tai cac khu vie (bao gébm céac cac khu vuc dwoc coi
n&i). Tai trong gié dwoc xac dinh thudc vung 11, dang dia hinh
B, ap luc gio6 tiéu chudn W, = 0,95 kN/m?. T&i trong dong dét
khong dwoc xét téi trong qué trinh tinh toan.

2.2.4. Két qua tinh toan kiém tra kha néng chiu luc

S dung phan mém chuyén dung trén may tinh dé tinh
toan kha nang chiu lwc clia cac cAu kién. Qua trinh tinh toan,
nhom thwe hién st dung céac sb liéu da xac dinh qua cac
bwéc trén day: thong s kich thwéc hinh hoc, ddc trung vat
liéu, tai trong thwe té. Ké&t qua tinh toan cho thay: cac ciu
kien méng, twéng, san dam bao kha néng chiu luc theo diéu
kién thuc té. Cac méi ndi thuc té rat khé tinh toan, kiém tra
kha nang chiu lwc. Tuy nhién, theo d4u hiéu bén ngoai, cac

mdi ndi hau nhw bi hw héng, dan t6i cac tAm san, twong lién
két tai day dwoc xem l1a cAu kién nguy hiém.

2.2.5. Két qua tinh danh gia tinh trang kj thuat cta cong
trinh

Nhém thwe hién da tién hanh danh gié tinh trang ky thuat
cla céng trinh dwa trén huéng dan TCVN 9381: 2012 [3],
dwoc thuc hién theo nguyén tic danh gia chat lwong cong
trinh bt dau tlr cac chi tiét (cAu kién) dén bod phan cong trinh
(Két ciu nén méng, két cau chiu luc, két ciu bao che) va cubi
cling la danh gia chat lwong toan cong trinh. St dung cac két
qua khao sat, do dac, thi nghiém, tinh toan dé& xac dinh cac
cAu kién nguy hiém trong s6 cac cAu kién dwoc khao sat. Dac
trwng dé xac dinh cac cu kién dwoc xem la nguy hiém trinh
bay chi tiét trong TCVN 9381: 2012 [3]. Két qua danh gia ciu
kién nguy hiém dwoc trinh bay trong Bang 2.

Dwa trén théng ké cac cu kién nguy hiém trong Bang 2,
str dung céac cong thirc tinh toan trong TCVN 9381: 2012 [3],
xac dinh dwoc tinh trang ky thuat (mrc d6 nguy hiém) cta
cbng trinh, cu thé nhw sau:

Ty s6 phan tram cAu kién nguy hiém trong: nén méng la
0 %; két cAu chiu luc 1a:76,7 %; két ciu bao che |4 68,9 %.

Cép al Mar = 1; Mas = 0; Maes = 0

Cép b: Hor = 1; Hps = 0; Mbes = 0

Cép Cl Mg = 0; Mes = 0133; Hces = 0,44

Cap d: Pyt = 0; Pas = 0,67; Pges = 0,55

Ham phu thudc cla nha theo cac cép A, B, C, D xac dinh
bang cac cong thirc:

Ma = max[min(0,3; 1); min(0,6; 0); min(0,1; 0)] = max(0,3;
0;0)=0,3

(xem tiép trang 107)
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Nghién ctiu quy trinh bao tri cét thap vién théng

Research in the telecommunications maintenance process

Tom tat

Bao cao trinh bay cac co sé phap luat va
quy pham ky thuat lién quan dén céng
tac bao tri cong trinh xay dung & Viét
Nam va quy pham ky thuat bao tri thap
vién thong & trén thé gidi dé tir d6 xay
dung quy trinh bao tri thap vién thong
cho phii hop véi diéu kién ¢ Viét Nam.
Tirkhoa: Bdo tri, thdp vién thing

Abstract

The report presents the legal basis

and the technical rules relating to the
maintenance of construction works

in Vietnam and normative technical
maintenance of telecommunications towers
in the world. From that, the construction
process protection maintenance of
telecommunication towers to suit the
conditions in Vietnam is eshlished.
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1. M6t s6 van dé vé bao tri cac céng trinh dang thap

O Viét Nam cac cdng trinh xay dwng noi chung va cac cdng trinh vién thong noi
riéng ngay cang phat trién, cac tru thap dwoc xay dwng cao ngay cang cao va duoc
xay dwng ngay cang nhiéu.

D& cong trinh xay dung st dung dwoc theo nhw yéu cau cla thiét ké thi phai cé
ché dd bao tri thich hgp. Trén thé gi6i da cé nhirng nghién ctru v& van dé bao tri thap
vién théng tlr d6 dwa ra nhivrng khuyén cao vé& quy trinh bao tri va ndi dung cac céng
viéc can thuce hién [8, 9, 10].

O Viét Nam, nhirng nd3m gan day van dé bao tri cac cong trinh xay dwng néi chung
da dwoc nha nwédc quan tdm dwa vao luét, nghi dinh va théng tw [1, 2, 3, 4, 5] v&i mong
mudn cac cong trinh d& dwoc xay dwng thi phai co ché dd bao tri thich hop dé cé thé
st dung lau dai theo quy dinh cua thiét ké.

Dac diém cla cac thap vién thong va cac thiét bi clia né thuwdng tiép xuc truc tiép
v&i méi trudng, né cé nhivng déc diém khac biét so v&i cac cong trinh xay dwng khac.
D6 14, cac cong trinh nay thwéng bi tac dong nhidu béi méi tredng, sw &n mon theo
thoi gian, chinh vi 18 d6 ma van dé bao tri cac cong trinh thap vién théng cang phai
dwoc quan tam nhiéu hon.

Hién nay, & nwoéc ta chwa cé cac van ban phap ly va tiéu chun vé& bao tri riéng
cho thap vién thong, kién thirc chuyén sau vé& van d& nay ciing chua dwoc tdng hop,
nghlen ctru va phd bién rong rai. Viéc van hanh ky thuat va bao tri thap vién thong con
nhiéu b4t cap. Do d6, nghién clru dé& xuét qui trinh bao tri co ban va mé hinh té chirc
thwe hién bao tri thap vién théng 1a phu hop véi didu kién Viét Nam la can thiét va cé
y nghia thye tién.

2. B3o tri cot thap vién théng
2.1. Céc quy dinh ctia phap ludt vé céng tac bao tri [2]

Bao tri cong trinh xay dwng | tap hop cac cong viéc nham bao dam va duy tri sy
lam viéc binh thwéng, an toan clia cong trinh theo quy dinh clia thiét ké trong qua trinh
khai thac st dung. Noi dung bao tri céng trinh xay dwng cé thé bao gdm moét, mot sb
hodc toan bd cac cong viéc sau: Kiém tra, quan trac, kiém dinh chat lwong, bdo dwéng
va slra chira cong trinh nhwng khéng bao gdm cac hoat déng lam thay déi céng nang,
quy md cbng trinh.

N6i dung chinh ciia quy trinh bao tri cong trinh bao gbm: Cac thdng sb ky thuat,
céng nghé cuta cong trinh, bd phan céng trinh va thiét bi cong trinh; Quy dinh dbi
twong, phwong phap va tan suét kiém tra céng trinh; Quy dinh néi dung va chi dan
thwe hién bao dwdng codng trinh phu hop véi tieng b phan cdng trinh, loai cdng trinh
va thiét bj Iap dat vao céng trinh; Quy dinh thdi diém va chi dan thay thé dinh ky cac
thiét bi I1&p dat vao cong trinh; Chi dan phwong phap stra chira cac hu héng cuia cong
trinh, x& ly cac trwéng hop cong trinh bi xudng c&p; Quy dinh thi gian st dung cua
céng trinh; Quy dinh vé ndi dung, thdi gian danh gia dinh ky dbi v&i cong trinh phai
danh gia an toan trong qua trinh khai thac st dung theo quy dinh cta phap luat cé lién
quan; Xac dinh thoi diém, ddi tweng va ndi dung can kiém dinh dinh ky; Quy dinh thoi
didm, phwong phép, chu ky quan tréc ddi v&i céng trinh c6 yéu cau thuc hién quan
tréc; Cac chi dan khac lién quan dén bao tri céng trinh xay dwng va quy dinh cac diéu
kien nhdm bdo dam an toan lao dong, vé sinh mdi trwdng trong qué trinh thwc hién
bdo tri cong trinh xay dwng.

Nha thu thiét k& xay dwng cdng trinh 1ap va ban giao cho chi dau tw quy trinh
bdo tri cong trinh xay dwng, b phan céng trinh ciing v&i hd so thiét ké trién khai sau
thiét ké co s&; cap nhat quy trinh bao tri cho pht hop véi cac ndi dung thay ddi thiét ké
trong qua trinh thi cong xay dwng (néu c6) trwée khi nghiém thu hang muc céng trinh,
cong trinh xay dwng dwa vao s dung. Nha thiu cung cép thiét bi I&p dat vao coéng
trinh 1ap va ban giao cho chl dau tw quy trinh bao tri d6i véi thiét bi do minh cung cép
trwée khi lap d&t vao cong trinh.
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Kel i

Trwéng hop nha thau thiét k& xay dung céng trinh, nha
thau cung &ng thiét bi khéng lap dwoc quy trinh bao tri, cha
dAu tw c6 thé thué don vi tw van khac coé da diéu kién nang
lwc d& 1ap quy trinh, bao tri cho cac dbi twong néu tai Diém
a, Biém b Khoan nay va cé trach nhiém chi tra chi phi tw van.

Chu dau tw td chirc 1ap va phé duyét quy trinh bo tri theo
quy dinh tai Diém b Khoan 1 Diéu 126 Luat Xay dwng. Chu
d4u tw, chl sé& hivu hodc ngwdi quan ly, st dung cong trinh
c6 thé thué don vi tw van cé da didu kién nang lwc dé thdm
tra mot phan hodc toan bd quy trinh bdo tri cdng trinh xay
dwng do nha thau thiét ké 1ap lam co s& cho viéc phé duyét.

Déi véi cac cong trinh xay dwng da dwa vao khai thac, st
dung nhwng chwa c6 quy trinh bao tri thi chd s& hi*u hoac
ngwdi quan ly, st dung cong trinh t& chirc l1ap va phé duyét
quy trinh bao tri cdng trinh xay dwng, cé thé t& chirc kiém
dinh chét lwong cong trinh xay dwng lam co sé& dé lap quy
trinh bao tri cdng trinh xay dwng néu can thiét. Trong quy
trinh bdo tri phai xac dinh ré thoi gian st dung con lai clia
cong trinh.

2.2. Quy pham ky thuét vé céng tac bao tri

2.2.1. Quy dinh v& cong tac kiém tra

Viéc kiém tra cbng trinh dwoc thyc hién theo cac hinh
thire: Kiém tra ban dau; kiém tra dinh ky; Kiém tra bat thuwong;
Kiém tra chi tiét. Viéc kidm tra dinh ky, kiém tra bat thuong
ho&c kiém tra chi tiét cé6 dwoc Nguwoi str dung tw thuwe hién
ho&c thué don vi c6 ndng lwc phu hop dé thuwe hién.

Kiém tra ban diu dwoc thwe hién sau 3 thang ké tir thoi
diém nghiém thu céng trinh dwa vao st dung. Déi v&i cong
trinh stra chiva va gia cwéng thi kidm tra ban dau dwoc thuc
hién ngay sau khi stra chiva va gia cwéng xong. Kiém tra ban
dau dwoc tién hanh trén toan bod két cdu cong trinh clia cong
trinh. Phwong phap kiém tra chi yéu la bang tryc quan, két
hop v&i xem xét cac ban vé thiét k&, ban vé& hoan cong va hd

:

=UE clua

so thi cdng (nhéat ky céng trinh, cac bién
ban kiém tra da cd).

Kiém tra dinh ky dwoc tién hanh déi
véi moi két ciu thudc cong trinh. Kiém
tra dinh ky nh&m phat hién kip thei nhitng
d4u hiéu hw hdng cla két cau trong qua

s X trinh st dung ma viéc kiém tra ban dau,
“ Kiimim bat thwdng khéng nhan biét dwgc. Twr do
* ¢6 bién phap xt ly sém nham duy tri tudi

i e
- tho cong trinh. Chl cong trinh cé thé tw
kiém tra ho&c thué cac don vi cé chuyén
mén phi hop dé thye hién viéc kidm tra
dinh ky. Dau tién cong trinh dwoc khao
sat trwc quan bang nhin va gé nghe. Khi
nghi ng® c6 hw héng hodc suy giam chét
lwong thi c6 thé str dung phwong phap
kiém tra khong pha hiy mau dé kiém tra.
Kiém tra bat thwong duoc tién hanh
khi céng trinh c6 du hiéu hw héng do
tac dong dot ngdt cua cac yéu té nhw
bdo, 16¢, 10 lut, dong dét, trwot 16 dat, va
cham v&i tau xe, chay, né, ...Yéu cau
cla kiém tra bat thuwdng 1a ndm bat dwoc
hién trang, dwa ra két luan vé yéu cau xtr
ly, thwe hién stra chiva, khic phuc.

Kiém tra chi tiét dwoc thwe hién sau
khi qua cac kiém tra ban dau, kiém tra
dinh ky, kidm tra b4t thweng thay 1a cé
yéu cdu can phai kidm tra ky két ciu dé
danh gia mirc do xubng cAp va dé ra giai
phap stra chiva. Kiém tra chi tiét ciing dwoc thuc hién dbi voi
céc chi tiét khong quan sat dwoc (thép dng than cot anten)
khi sau 3 1an kiém tra dinh ky ma khéng phat hién dau hiéu
xubng cép.

Kiém tra phan than thap bao gdm: Kiém tra cAu trdc thép
clia than cot (thanh thép cha, thanh gidng, vach xién, thang
cap, thang leo, san cong tac, san nghi): Do dac kich thuéc,
danh gia tinh trang hoen ri, ki&m tra méi han lién két hodc hé
bu 16ng lién két trong cAu tric cot; Day co c¢é bi tring, c6 bd
tri nhdm tang, nham vij tri khéng; Cét nghiéng, khéng théng,
van xodn khong; Bu 16ng tAng thap tru khdng dwoc siét chat;
Céac moéng neo khong tao thanh cac géc can déi; Tang do da
tang hét, khdng con khodng hé dé& st dung cho céac lan tang
sau; Hé théng khéa cap Iéng; Cac phu kién: tdng do, ma ni,
bu 16ng ndi @t ... chua dwgc bdi mé chéng ri ; Hé théng cau
cap, thang cép, thang leo han ri, yéu, véng, sap; Kiém tra
d6 chat cac buldng: phan trén cling, phan gitra va phan cudi
clia thap dwoc kiém tra. Cac buldng phai xiét da d6 chat theo
yéu cau d& buldng chi chiu luc kéo, khéng bi cat, mat 1am
viéc la mat ma sat ciia méi ghép lién két; Kiém tra 10% s6 bu
16ng, néu khong dat thi sé tién hanh xiét va kiém tra lai toan
bd 100% sb bu 1dng trén cot; Kiém tra khe hé I8p rap gitra
cac ban mé sau khi xiét buléng (tiéu chuén kj thuat khe hé <
0,3mm); Kiém tra dé nghiéng va Iin cta cot.

Kiém tra d6 thang dirng ctia than cot phai thwc hién trén
hai phwong vudng goéc véi léch tiéu chudn cho phép. Thiét bi
st dung la may kinh vi hodc may toan dac dién tt.

Moi dién bién clia céng tac kiém tra d&u dwoc ghi chép
day da dwéi dang bién ban, s nhat ky, ban vé, anh chup dé
Iwu gilr lau dai tai don vi quan ly st dung cdng trinh.

Trén hinh 1 thé hién trinh tw cac bwéc bao tri thap vién
thdng. Qua qua trinh kiém tra ban dau hoac dinh ky hodc bat
thwerng néu phat hién cé yéu té khdng dadm bao theo yéu cau
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clia thiét ké thi tién hanh kiém tra chi tiét. Sau khi kiém tra chi
tiét s& dua ra két luan cé can kiém dinh khdng hay chi can
stra chiva la dwoc. Sau khi kiém dinh (néu can) sé duwa ra
két luan la c6 stra chiva hay két thic s& dung cong trinh d6.

Déi v&i qua trinh kiém tra dinh ky, néu khéng co thay yéu
tb khdng dam bao theo yéu ciu cla thiét ké thi tién hanh bao
dwdng dinh ky réi lwu trir hd so' d& phuc vu kiém tra.

Déi v&i qua trinh kiém tra bat thuwdng hodc kiém tra ban
dau néu khong thay yéu tb khong ddm bao theo yéu cau cua
thiét ké thi tién hanh lwu trir hd so dé phuc vu kiém tra.

2.2.2. Quy dinh vé cong tac bao duéng cot thap

Trong qua trinh van hanh khai thac, do s tac dong clia
didu kién tw nhién nhw 6 nhiém, ndng, gi6, mwa, ... cac chi
tiét két cAu cot anten, nha tram, ciu cap, tiép dat, ... sé bi
&n mon, ldo hoa, bong rop, ... theo thdi gian, ké ca trong cac
trwerng hop da cé cac bién phap phong tranh cho két cdu. Do
d6, can phai co ké hoach bao duéng dinh ky dé& duy tri cong
trinh & trang thai khai thac, st dung binh thwéng va han ché
phét sinh cac hw héng céng trinh. Bao dwéng dwoc két hop
sau khi kiém tra dinh ky d@é tiét giam chi phi, thoi gian.

Thoi gian bdo dwéng & ving ven bién khong qua 24
thang/lan. Cac viing con lai khéng qua 30 thang/Ian.

N6i dung bao dwéng cot thap bao gdm: Lap phwong an;
Chuén bi dung cu, vat tw, vat liéu; Don dep, phat quang c9,
rac, day leo bam xung quanh cot thap; Xiét lai bu 16ng va boi
d&u mé& cho bu 16ng néi dét; Xiét lai bu 16ng, néu cac khe h&
>0,3mm;

Kiém tra, xiét lai bu 16ng toan bo than cot theo nguyén tac
tlr dwéi lén trén, véi cac bu l6ng ri ndng can thay thé ngay
trwde khi lam cong viéc tiép theo; viéc thay thé can tién hanh
I&n lwot tirng chiée.

Néu phat hién cac chi tiét kim loai han ri nang (thanh
gidng, ban ma, thanh éng,.....) phai bao cao nguoi quan ly
st dung dé sém lap phwong an thay thé.

Can chinh d6 thdng dirng cua cot (trong trwdng hop cot
nghiéng khdng I&n va sai Iéch it). B6i m& toan b tang do,
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Pé xuat giai phap kiém dinh va quan trac
két cau bé tong cot thép sitdung
phuong phap song am thanh

Propose procedure inspections of reinfoced structures using the acoustic emission method

Tom tat

Bai bao dé xuat giai phap ap dung phuong
phap khong pha hoai dua trén song am
thanh (acoustic emission) dé danh gia
trang thai két cau cong trinh cu nham
kéo dai thoi gian khai thac céng trinh cau,
tiét kiém kinh phi dong théi cho phép van
hanh céng trinh mét cach hiéu qua, khong
anh hu&ng dén giao th6ng chung cia cé
phap klem dinh va quan trac cong trinh
cau bé tong cét thép bang phuong phap
IADP (Identification of Active Damage
Processes - Xac dinh cac qua trinh pha hoai
chii dong) dua trén phan tich cac tin hiéu
song am thanh (Acoustic Emission — AE)
dugc tao béi chinh qua trinh pha hoai dudi
tac dong cta tai trong khai thac. Ngoai ra
tac gia ciing dé xuat cac budc trién khai
ki€m dinh va quan trac déi voi cau bé tong
cot thép (cau yéu) phuc vu cdng tac quan
Iy va khai thac hiéu qua co s ha tang giao
thong 6 Viét Nam.

Tu khéa: kiém dinh cong trinh, quan trdc, cdu
bé tong cdt thép, song dm thanh, xdc dinh hu
héng, nit

Abstract

The paper presents the method for diagnosis
and monitoring of concrete structures IADP
(Identification of Active Damage Processes)

based on the analysis of acoustic emission
signals (AE) generated during the service load.
The procedure for the diagnosis and monitoring
of reinforced concrete structures is proposed,
which can be the part of standard diagnosis
procedure on the construction diagnosis in
Vietnam.

Keywords: diagnostis and monitoring, concrete
bridge, damage process, acoustic emission
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1. M& dau

Trong linh virc xay dwng ciing nhw co' s& ha tang giao thong, déc biét d6i voi
céc cong trinh cau thi két cau bé tong cot thép 1a loai két cau phd bién, duoc ap
dung rong rai tu hang chuc ndm nay. Ciing chinh vi thé ma nhiéu céng trinh d& c6
tudi va xubng cép. D& dadm bao bao an toan khai thac cac cong trinh néu trén, hang
loat cac cong tac kiém dinh, stra chira va gia cb can dwoc trién khai thwe hién.

Duoi tac dong lién tuc thay ddi clia cac diéu kién khai thac, diéu kién khi hau
thoi tiét trong subt qua trlnh khai thac clia cong trinh, cac cdng trinh cau bé téng cbt
thép ngay cang xubng cép, vay viéc trlen khai cac coéng tac kiém dinh va quan trac
theo chu ky déi v&i cac cong trinh clu yéu trong qua trinh khai thac 1a hét stre can
thiét. M&t trong nhirng hop phan quan trong clia quan tréc theo chu ky 1a cong tac
kiém tra dinh ky thuc hién b&i cac ky sw co kinh nghiém [1]. Cac cong tac kiém tra
can duoc hd tro bing cac phwong phap kiém dinh khong pha hay, cho phép danh
gia duoc trang thai lam viéc cla két ciu cong trinh, dac biét déi véi nhirng vi tri khd
tiép can bang mat thuong.

Viéc xac dinh sém va chinh xac cac hw héng xay ra bén trong két ciu trong quéa
trinh khai thac cho phép dwa ra cac quyét dinh hop ly trong khai thac, stra chiva va
bao tri cong trinh, cho phép khai thac cong trinh lién tuc khdng bi gian doan. Péi véi
cac cong trinh cau thi viéc nay cang quan trong hon vi sy phat trién ctia hé théng
co sé ha tAng giao théng phu thudc nhiéu vao chung. Viéc phai déng cau vi sy suy
gidm cla trang thai cong trinh dan dén nhiéu thiét hai v& kinh t&. Vi thé viéc phat
trién va ap dung cac giai phap kiém dinh, quan tréc va bao tri cac cong trinh ciu
yéu 1a hét strc can thiét. Hé théng quan tric loai nay can phai tap trung vao hai yéu
t6 [2]:

« C4c sw thay déi cuia tai trong trong qua trinh khai thac

« Sy tich Iy ctia cac hw hdng bén trong két cu.

Viéc quan trac va kiém dinh hop ly cac cong trinh ciu sé hd tro cac co quan
chtrc nang quan ly va khai thac cdng trinh hgp Iy hon, kéo dai tudi tho cua cong
trinh, t&i wu héa cac cong tac duy tu bdo dwéng va stra chiva, stv dung ngudn vén
bao tri mét cach hep ly.

Theo sb liéu quan ly va thdng ké ctia Téng cuc Puwdng bd dén thoi diém nam
2014 trén cac tuyén qudc 16 trong ca nwdc van ton tai 343 vi tri cau yéu trong tdng
s6 4239 vi tri cAu. Hau hét cac cau dwoc xay dwng trwdc nam 1975, két cAu phan
trén va phan dwai déu bi xubng cép, rung ldc manh va dd véng Ién; mot sb ciu
khong dap trng nhu cdu thoat 1, khd cau hep. Mét sb cau dwoc diu tw sau nam
1975 tuy nhién co tai trong thiét ké thap va bat diu c6 dau hiéu xubng cap hodc
khéng dam bao thoat It do dién bién b4t thwong ctia khi hau. Céc vi tri cau nay déu
c6 tai trong khai thac khéng ddng bd véi tuyén [3].

T nhitng yéu t6 trén viéc phat trién cac phwong phap kiém dinh va quan trac
m&i véi két cu bé tong cbt thép cé nhidu y nghia thiét thuc dé& nang cao chét lwong
quan ly va khai thac co s& ha tang giao théng, khi ma:

« Tai trong khai thac hién nay & cac cau phan Ién déu vuot qua tai trong thiét ké

+ Nhiéu céng trinh cau da cé tudi tho cao, cé nhidu hw hdng da xuét hién va tich
Gy

Céc quy trinh kiém tra kiém dinh hién nay c6 tinh chi quan, cac phwong phap
kiém dinh chi mang tinh chat cuc bd chir khéng bao quat téng thé céng trinh.

Diéu can thiét 1a thiét 1ap mot phwong phap kiém dinh, quan trdc mang tinh
khach quan, dwa trén phan tich cac hién twong hw héng xay ra trong két cau, bao
quat toan b cong trinh. Gidi phap nay phai la phwong phap khéng pha hay, khéng
¢6 &nh hwéng dén két clu va khai thac cla cong trinh va cho phép:
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Hinh 1. Cach tao tin hiéu song am thanh bgi cac hu héng va cach thu tin hiéu

« Phat hién va xac dinh chinh xac céac vi tri phat trién hw
héng

* Quan trac qua trinh phat trién hw hdng theo thdi gian

* Phan anh dwgc qua trinh hv héng dwéi sw anh huédng
clia cac yéu tb tac dong khac nhau

* Quan tréc trong diéu kién hién truong phirc tap, khong
&nh hwéng dén khai thac.

« Danh gia anh hwéng cla cac té hop tai trong khai thac
va cac yéu té moi truong lén cac hu héng

* Loai bo hay han ché t6i da cac yéu t6 cha quan trong
qua trinh danh lgié trang thai ket cau cong trinh cling nhw
dwa ra cac quyét dinh.

+ Cung cAp co s& dir lieu d& c6 thé dw bao tudi tho cla
ca hodc mot phan cong trinh cau.

Nhitng yéu cau trén cé thé dat dwoc nhd tng dung
phwong phap quan trdc bang séng am thanh (AE), bang
cach phan tich va so sanh céac tin hiéu séng am thanh thu
thap dwoc trong qua trinh nghién ctru va kiém dinh cong
trinh v&i co s& dir liéu mau dwoc xay dwng trong subt qua
trinh phat trién ctia phwong phap nay, cho phép phat hién va
xac dinh chinh xac vj tri cling nhw phan loai yéu té dan dén
cac hu héng trong két cdu. Phuong phap nay cé thé ap dung
cho ca két cAu bé tong cbt thép (IADP — Identification Active
Destructive Process [4] va ca két ciu dw (ng luc (RPD — [5]),
tham chi cé két cau thép [6], cho phép quan tréc cuc b6 cling
nhuw tong thé két cau hay cong trinh nham phat hién sy phat
trién clia cac hw hdng bén trong két cau dwéi tac dong cua
cac td hop tai trong khai thac thuc té.

2. Phwong phap IADP va séng am thanh AE trong kiém
dinh va quan trac

Soéng am thanh (Acoustic Emission — AE) Ia mét loai séng
dan hdi mét dan, dwoc hinh thanh béi hién twong giai phong
dot ngdt ndng lwong don & trong vat liéu do sw quy tu va phat
trién cac hw héng siéu nhé trong vat liéu. Con viéc mat dan
clia s6ng do hién twong hap thu - chuyén dbi tir cong néng
sang nhiét ndng cla vat liéu. Vi thé viéc xuat hién cac tin
hiéu séng am thanh AE la d4u hiéu xubng cép cla vat liéu so
véi lc trwde khi xut hién cac tin hiéu doé. Hién twong séng
am thanh AE thé hién sw hw hdng ctia vat liéu déng thoi thé
hién sy xudng cap ctia két ciu lam tir vat liéu dé (hinh 2).

Viéc giai thoat nang lwong dot ngdt béng tin hiéu séng
am thanh (AE) sé dwoc thu nhan b&i cac cadm bién 4m thanh
Iap trén két cu (hinh 1), sau d6 dwoc phan tich bang phan
mém chuyén dung. Thong thudng do 1a cac cdm bién ap
dién (piezoelectric) hoat dong trong bién d6 0.1 — 2.0 MHz.
Trong phwong phap nay séng am thanh sé dwoc phan tich
trén co s& 12 tinh chét: sé lwong dinh séng, sb lwong dinh
séng dat tAn sb cao nhét, thoi gian cda tin hiéu, thoi gian
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Hinh 3. Bi€u d6 séng 4m thanh AE
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Hinh 4. Mién do dac ciia cam bién am thanh AE
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Hinh 5. Cac viing quan tric bao phu trén toan chiéu dai ciia dam

tang &m cla tin hiéu séng, tn sb ctia séng (amplitude) — thé
hién bang mV hodc dB, ning nwong cla séng, céng suét
clia song, dién ap trung binh c6 hiéu clda séng, nang lvong
tuyét déi ciia song, tan sb trung binh clia séng, tan sé tiéng
vang va tan sb ban dau (hinh 3) [7].

Co s@ clia phwong phap IADP la phan tich cac tin hiéu
séng am thanh dwoc tao ra bdi cac hw héng (nit) trong két
clu dudi tac déng cla t6 hop tai trong khai thac (trong thoi
gian thwe). Cac tin hiéu séng am thanh thu thap tir két ciu
sé dwoc so sanh voi co sé& dir liéu mau tao ra tir trwdc doi
vé&i tirng loai hw héng. Bang cach nay cac hw hdng sé dwoc
phét hién va sau do6 sé dwoc xac dinh chinh xac vi tri tl viéc
phan tich d6 chénh léch vé thdi gian dén cac cam bién AE
cla tin hiéu séng am thanh. Phat hién va xac dinh cac hw hai
trong két cAu cho phép danh gia trang lam viéc cta két cau
cong trinh, do vay day la phwong phap ciing da dwoc cac
chwong trinh nghién ctru ctia chau Au COST 521, COST 534
(COST — European Cooperation In Science & Technology)
cong nhan la mét phwong phap hiéu qua khdng pha hay
trong viéc quan tréc va kidm dinh céng trinh. Uu diém cta
phwong phap (IADP) nay la cho phép ta I&p d&t cac cam bién
sao cho cac vung do dac bao phu toan bd cong trinh va tién
hanh do dac, quan tric trong thoi gian thyc dudi tac déng
clia t6 hop tai trong khai thac [9].

Viéc phat hién cac hién twong va qua trinh dan dén hw
héng clia két cAu bé tong cbt thép va xac dinh dwoc mirc do
hw hdng can phai phan tich so sanh véi co s& di liéu mau
[4]. Co s& dir lieu mau da dwoc thiét 1ap trong subt qua trinh
nghién ctru thi nghiém cac bo phan két cu, ddng thoi hiéu
chinh cac yéu t6 xuét hién cla tirng loai hu héng hodc mot
nhém céac hw héng véi cac tinh chéat ctia séng am thanh thu
nhan dwoc qua cac cam bién. Néu nhu trong dam bé tong
xuét hién mot vét nit da Ion d& pha hiy dam ching ta ¢
th& quan sat dwoc qua trinh xuét hién va phat trién cia cac
vét niit, cling nhw o thé quan sat cac hién twong tao ra cac
s6ng am thanh khac nhau nhu: mét sw bam dinh gitra bé
téng va cbt thép, chuyén dich cla cac thanh cbt thép hay
chay déo cbt thép, hodc tham chi sw pha hly cla bé téng &
viing chiu nén va cudi cuing la dut cbt thép.

Co s& dir liéu mau dworc thiét 1ap bdi rat nhiéu thi nghiém
trén cac mau dam bé téng cbt thép khac nhau, cling nhw trén
cac mau bé téng khac nhau véi céc tai trong va té hop tai
trong khac nhau, vi du nhw tai trong lap di Iap lai mé phdng
tac dong cla hoat tai do xe chay. Co s& di liéu mau nay da
dwoc &p dung th&r nghiém déi véi cac cong trinh thuc té [2].
Co s& dir liéu mau nay dwoc phan loai trén co s& 12 tinh
chét d3c trwng cla séng am thanh, dbi véi két ciu bé tong
cbt thép thi dwoc phan loai nhw sau:

« Nhém 1 — xuét hién niet trong bé téng

N

+ ¥

"o, Gl bin AE

Hinh 6. Xac dinh nguon am thanh AE trén mit phing

Hinh 7. Quy trinh trién khai do dac va quan tric bang
phudng phap séng am thanh

* Nhom 2 - Xuét hién nit trong ranh gidi gitra bé tong va
hat cot liéu

« Nhdm 3 — Xuét hién cac vét nit siéu nhé

« Nhém 4 — cac vét nit phat trién

+ Nhém 5 — mét sy két dinh quanh khu vic xuét hién niet

+ Nhém 6 — Dich chuyén cét thép chiu nén/pha hoai phan

bé téng chiu nén/dwt cét thép
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Hinh 6. Xac dinh nguén am thanh AE trén mat phang

Fmh-

| KET HOP UADP Wi GAE PP TRIFYEN TolNG
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Cac nghién ctru [6] trién khai trén 26 ddm don gian va 14
dam lién tuc hé siéu tinh da chi ra réng, cac tin hiéu dwoc tao
b&i cac hién tuvong: pha 'hl:Iy bé tong do nén, dich chuyén cbt
thép va dwt cot thép xuat hién truwdc khi két cau bj pha hay
gan nhw cting mét luc, do d6 phan loai thudéc Nhém 6 1a téng
hop cta cac hw hdng néu & trén.

Tr,én co s& nghjén ’c(ru thwe nghiém qua trinh phat trién
céac vet niet trong ket cau bé tdng cot thep d‘u’(yi t’é\c dong cla
cac tai trong 1ap di 13p lai, nguwoi ta [6] da dé xuat ra 6 nhdm
phan loai twong tng nhdm danh gia trang thai két cu cong
trinh dwa trén phan loai cac qua trinh phat trién hw héng.

« Nhém 1 va 2 — két cAu 1am viéc binh thwong, &n dinh

+ Nhém 3 — Can canh bao

+ Nhém 4 - Anh hwéng dén tudi tho cla cong trinh

« Nhém 5 - Anh hwdng dén kha ndng chiju tai ctia cong
trinh

+ Nhém 6 — M4t 6n dinh, mat an toan.
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3. Xac dinh cac qua trinh hw héng

Séng am thanh AE duoc giai phdng
trong qué trinh xuét hién cac hu héng
s& dwoc thu nhan bdi cac cam bién 1&p
trén két cdu, mién do dac cla cdm bién
dwoc xac dinh béi mét vé hinh ciu co
dwdng kinh bang “a” (hinh 4), dwéng
kinh “a” sé phu thudc vao dé nhay cla
cadm bién, cwéng dd ctia am thanh phat
ra. Co thé gia thuyét rang, dwong kinh
“a” (rng v&i mot chidu dai suy gidm tin
hiéu &m thanh (vi du 10 dB) va c6 thé
xac dinh dwoc bang thi nghiém [7].

C6 nhiéu bién phap dé& xac dinh vi
tri phat tin hiéu AE, nhwng co ban hién
nay sir dung hai bién phap don gian
(chi y&u dwoc ap dung cho cac két cau
dam) dé xac dinh vi tri hw héng: theo
phan vung quan trac, theo mat phang.
3.1. X4c dinh theo ving quan tréc

Hinh 5 trinh bay mét so db lap dat
cac cadm bién am thanh AE bén dudi
mot dam bé téng cbt thép, cac tin hiéu
tr mot diém bat ky trong mién do dac
clia cdm bién sb 3 s& dén cam bién sb6
3 nhanh hon so v&i cac cam bién sé 2
va sb 4 (trong thuc té, khi cdm bién sb
3 thu nhan dwoc tin hiéu do dac thi thiét
bi & tw déng ngét cac cam bién 1, 2, 4
va 5) nhu thé ta s& dé& dang xac nhan
dwoc vi tri ciia hw hdng ndm trong mién
do dac cuia cam bién 3. Kich thwéc clia
mién do dac nay phu thudc vao khoang
cach gitra cac cdm bién “d” va duwong
kinh “a” [8].

3.2. Xéc dinh theo mét phang

1
|
|
|
|

Vi tri cGia ngudn tin hiéu am thanh
AE ndm trén mat phang vudng géc véi
dwong théng 2-3 néi gitra cac cam bién
véi khodng cach 1a “a” (hinh 6) co thé
dwoc xac dinh trén co s& chénh léch
cua thoi gian At thu nhan tin hiéu cua
cac cam bién 2 va 3. Khi ta biét dwoc
vi tri va khodng cach chinh xac cta cac
cam bién 2 va 3, tbc dd cha séng am
thanh V va s chénh léch thoi gian At ta sé xac dinh chinh
xac dwoce vi tri ciia ngudn am thanh AE [8].

-_—

4. Bé xuét quy trinh do dac trong kiém dinh va quan tric

Dé c6 thé ap dung mét cach cé hiéu qua phwong phap
IADP vao kiém dinh va quan trc trong thwc t& can cé mot
quy trinh cho phép do dac va danh gia mét cach khach quan
cac hw héng dién ra trong két cAu, dic biét dudi tac dong clia
tai trong khai thac. So' dd quy trinh do dac cho cac két cu bé
téng cbt thép dwoc dé xuét & hinh 7. Sau qua trinh phan tich
cac két qua do dac dbi véi két cAu bé tong cbt thép cho thay
s can thiét phai I4p dat cac cam bién am thanh AE cho dam
lién tuc & cac vi tri chiu ubn — ap dung phuong phap xac dinh
theo mat phéng, trai lai d6i véi cac vi tri trén gm - ap dung
phuwong phap xac dinh theo viing quan tric, dé c6 thé phan
tich vung chiju anh huwdng moment am va xem xét sy anh
hwéng clia vung chiu cét.

]OéTAP CHi KHOA HOC KIEN TRUC - XAY DUNG



Trén co s& ap dung bién phap do dac quan trac va phan
tich trang thai két ciu cong trinh bang phwong phap IADP két
hop v&i quy trinh kiém tra, kiém dinh hién nay & Viét Nam,
chiing ta c6 thé d& xuat mot vai thay déi d& co thé song song
trién khai cong tac kiém dinh bang cac phwong phap truyén
thdng. Ddng thoi tich hop cac cong tac kiém dinh va quan
tréc bang IADP (hinh 8).

5. Két luan

Do dac va quan tric béng phwcmg phap IADP st dung
séng am thanh AE dbi v&i cac két cu bé tdng cbt thép cho
phép chung ta nhan dang va xac dinh cac qua trinh hw héng
xuét hién bén trong két cAu dui tac dong cla cac td hop tai
trong khai thac. Ddng thi phuong phap nay co thé duoc ap
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Mg = max[min(0,3; 1); min(0,6; 0); min(0,1; 0)] = max(0;
04:01)=03

He = max[min(0,3; 0);
max(0; 0,33; 0,1) =0,33

Mp = max[min(0,3; 0); min(0,6; 0,67); min(0,1; 0,55)]
max(0; 0,6; 0,1) = 0,6

DPanh gid mirc d6 nguy hidm cla toan nha bng cong
thire:

max[Ma, Mg, Mc, Mp] = max(0,3; 0,3; 0,33; 0,06) = 0,6 = pp

Két qua tinh toan cho thay tinh trang k§ thuat ctia cong
trinh thudc Cap D: khd nang chiu luc cla két cdu khong
dap wng didu kién st dung, nha xuét hién tinh trang nguy
hiédm téng thé, can tién hanh khoanh vung nguy hiém, c6
bién phap chéng d& kip thdi phuc vu cdng tac stra chira, gia
cwédng hodc pha d& néu can thiét.

min(0,6;0,33); min(0,1;0,44)]

3. Két luan

Hién nay, cac déi twong thudc pham vi diéu chinh ctia Chi
thi 05/CT-TTg ratlon, tuy nhién, thoi gian thirc hién khao sat,
danh gia rat han hep, lwc lwong chuyén gia am hiéu vé linh
vye nay con méng. Do vay, viéc ban hanh Quy trinh danh
gia an toan két cAu nha & va cong trinh cong cong la rat can
thiét, giup cho céac t6 chirc chuyén mén dwoc giao nhiém vy
c6 co s& thwc hién mét cach thdng nhét va nhanh chéng.

(tiép theo trang 99)

Noi dung bai bao dwa ra két qua ap dung Quy trinh trén mot
cong trinh cu thé, & day 1a cong trinh nha 14p ghép tam Ién.
Déi v&i cac cong trinh nha 14p ghép tdm I6n, cac hu héng
dién hinh tap trung & cac médi ndi va nghiéng Iun. Viéc khao
séat, danh gia cac cong trinh nha lap ghép tAm I&n can duoc
tién hanh k§ dé ghi nhan dwoc cac ciu kién nguy hiém trong
s6 cac cau kién dwoc khdo sat. DOi voi cac cong trinh xuat
hién nguy hiém téng thé (tinh trang ky thuat cap D), can tién
hanh khoanh viing nguy hiém, cé bién phap chéng d& kip
thdi phuc vy coéng tac stra chira, gia cwong (hodc pha d&
néu can thiét), ddng thoi tién hanh tién hanh quan tric theo
ddi nghiéng, tn cong trinh nhdm c6 bién phap x& ly kip thai./.
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Kiém tra sai s6 khép Iu6i GPS ap dung cho
cac mang lugi GPS canh ngan trong trac dia cong trinh

Check GPS network closing errors applied for short GPS baselines network in construction

surveying

Tom tat

Hién nay trong cong tac do va xi ly so liéu
GPS, hau hét cac can bo thuc hién cong viéc
nay déu bé qua viéc kiém tra chat lugng tri
do trudc khi binh sai, ho thuong st dung
ky thuat can thiép nang cao dé go, ép sé
liéu. Vi vdy, dan dén toa dd sau binh sai
khéng dam bao dé chinh xac theo yéu cau
clia trac dia cong trinh. Vi vdy can thiét
phai kiém tra chat lugng tri do AX, AY, AZ
truéc khi binh sai mang lugi GPS nham

loai b sai s6 thé bang cach xac dinh sai

s6 khép gidi han. Bai bao hoan thién hé
théng céng thiic tinh sai s6 khép va dua

ra bang xac dinh sai sé khép gidi han cia
timg vong khép GPS phuc vu cdng tac kiém
tra chat lugng tri do.

Abstract

Currently, in the activity of measuring and
processing GPS data, most of the staff
performing this task has ignored the measured
value quality checking before adjustment. They
often use intervention techniques to correct
the data, which leads to the coordinates do not
guarantee the accuracy request of geodetic
works after adjustment. So it is necessary to
check the quality of measured value AX, AY,

AZ before adjustment of the GPS network to
eliminate crude errors by determining self-
limited error. The articles aims at finalizing the
system of formula for calculating self-limited
errors and providing a table of identifying self-
limited errors of each of the GPS closed loop for
quality control.

Keywords: Global positionting system (GPS)

TS. Lé Vin Hung

Vien KHCN Xay dung

Email: Hungleibst@gmail.com

KS. Nguyén Xuin Hoang

Céng ty CP Dja chinh Ha Noi
Email: Xuanhoang0276@gmail.com

Lé Van Hung, Nguyén Xuan Hoang

1. Dat van dé

Cac mang lwdi GPS trong tréc dia cong trinh [a mang lwéi GPS canh ngén, ¢
dd chinh xac cao va thwéng dwoc xay dwng trén dién tich, quy md nhé. Do d6 dé
c6 mot két qua tinh toan chinh xac va hop ly, céng tac kiém tra chéat lvong tri do
nham loai boe cac sai s6 thd trwdc khi tién hanh tinh toan binh sai la hét strc can
thiét. Mang lwéi GPS dwgc tao thanh tlr nhiéu vecto canh. Néu tat ca cac canh déu
dat chi tiéu clGa chét lwgng canh riéng ré thi théng thwong toan b luéi sé dat yéu
cau. Trong mang luéi GPS, cac vecto canh thudng dwoc do khép kin (cé thé la
cac vecto cung ca do, hodc khac ca do). Dwa vao déc diém két cu hinh hoc nay
co thé kiém tra chéat lwgng do cla cac vecto canh trong mang lwéi nhe tinh toan
cac sai so khép hinh.
2. Co s& ly thuyét

Khi binh sai lwéi GPS theo phwong phap diéu kién, trong luéi GPS sé c6 hai
dang phwong trinh diéu kién 1a [3]:

- Phwong trinh diéu kién 1ap cho céc véc to canh trong hinh khép kin.

_- Phuong trinh diéu kién Iap cho cac véc to canh két noi tir diém gbc nay dén

diém goc khac.

Sau day ta xét cach tinh sai sb khép gidi han cho phwong trinh diéu kién lap
theo hinh khép kin dwogc tao béi cac canh déc lap.

Sai s6 khép (W) phwong trinh diéu kién trong hinh khép kin dworc tinh:

(M
Trong dé: AXi ,AYi ,AZi la cac gia sb toa dd khong gian cla véc to canh
i tham gia trong hinh khép kin;
n la sb lwgng véc to canh trong hinh khép kin.
T (1), cdng thire tinh sai sb trung phwong (m) twong (ng la:

n
2 _ 2
My, = ZmAx
i=1
n
2 2
My, = ZmAx
i=1
n
2 _ 2
my, = my,
i=1 (2)

Néu Iy sai s khép gi¢i han béng 2 1an sai s trung phuong, tir (2) ¢6 cong thirc
tinh sai s6 khép gii han (Wgp) theo cac tryc twong tng la:

Wy g =2. /Z my,
i=1
Wygh =2. /Zmix
i=1
Wy =2. ’szz
3)
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VAn dé 1a trwdc khi binh sai, xac dinh cac sai sb trung
phwong gia sb toa d6 cla cac véc to canh (mp) nhw thé nao?
Day la van dé khong don gian, tuy nhién c6 thé dwa vao tham
sb k¥ thuat cia may thu GPS dé& woc lwgng mét cach gan
dung theo cdng thirc:

my, =a’ +(b.D)’

(4)

trong céng thirc trén D 13 chiéu dai véc to canh tinh &
don vi km.

trong hé toa dd dia dién chan tr&i ctia khu do, ta c6 thé
viét [4]:

2 2 2

mpy =my, +n,, (5)

trong d6 mpy va mye 1a sai sb trung phwong cla céac gia
s6 toa d6 mat béng AN (theo hwéng Bac) va AE (theo hwéng
boéng).

Thoéng thwong, dd chinh xac hiéu do cao trac dia kém
hon d6 chinh xac chiéu dai D khoang 2 lan, tre 1a:

my, =2.m, hay my, =4.m; ©6)

trong d6 m,,:Sai sb trung phwong hiéu d6 cao
Sai sb vj tri twong hd trong hé khong gian dia dién sé la:

m, + iy F e, =5m) (7)

Do tinh chét trwc giao ctia ma tran xoay (R) [4] (dung dé

tinh chuyén cac yéu to cla véc to canh GPS tir hé dia tam

sang hé dia dién) cho nén sai sé twong hé trong hé dia tam
va hé dia dién la nhw nhau, nhw vay c6 thé viét:

May + My + M, =My, + My + My, =5.m;, (8)
Theo nguyén téc déng anh hwéng, coi sai sb gia sb toa

dod () theo cac truc clia hé vudng géc khong gian dia tam la
nhw nhau, tirc la:

2 2 2 2
My =My, =M, =M, (9)
Nhw vay, biéu thirc (8) sé& dwoc viét:

3.m; =5m;, =5[a’ +(b.D)’]
Tl d6 suy ra cong thirc:

(10)

mi =§[a2 +(b.D)*]
3 (11)
Thay (11) vao (3) ta dworc:
=W,

n
_ _ / 2
Yah = WZgh =2. zmA
=)

Hodac viét & dang:
W,

5 n
Xgh :Wth :WZgh :2'1 gz[az +(b'Di)2]
i=1

Sau khi bién déi, ta dwoc:

V5
Yo =Wy =Wz = z'f na’ +(b)’[D*]

w

Xgh

(13)

w
(14)
Nhw vay sai s6 khép giéi han clia vong khép GPS phu
thudc vao cac tham sé a, b clia may, sb lwong véc to canh (n)
va tbng chiéu dai véc to canh [D] trong vong khép.
Trong trwdng hop cac canh xap xi nhau va bang D, ta c6
cbng thire:

Jsn
Wea =Wyg =W, = 2.f«/a2 +(b.D)?

(15)

T cdng thire (14), cdng thire tinh sai sb khép twong ddi
gi¢i han tdng hop 1/TGH nhw sau:

[W“Z] _N200@+(BDY] 1

[D] Jn.D Ton

(16)

3. Tinh toan thwc nghiém
3.1. Tinh sai s6 khép va sai s6 khép twong dbi giéi han

T cac cong thirc (14) va (16), tinh cho mot sb truong
hop vé&i cac tham sb do chinh xac ctia may thu GPS 1a a =
5mm, b = 1 mm/km va ap dung cho mang lwéi GPS canh
ngén (chiéu dai canh D khoang tir 0,1 km dén 5 km) & dang
lwdi GPS thudng gap trong cong tac tric dia cong trinh
(bang 1 va bang 2)

n D 01|02 05|10 /|20 | 30| 40 | 50
km | km | km | km | km | km | km | km

3 1224|224 (225|228 |241|26,1|28,6 31,6
4 |258|258|259|26,3|27,8]|30,1|33,1]36,5

5 1289289290294 |31,1]|337]|37,0]40,8

6 |316)|316]318]|322|34,1|369|40,5 |44,7

Trong bang trén:
D Ia chiéu dai trung binh cac canh trong hinh
n 1a s6 canh trong hinh khép

3.2. Sé liéu thuc nghiém

Lwéi thwe nghiém 1a mang lwéi khdng ché mat bang thi
cbng cac cong trinh kién tric cla Depo thuéc Du an tuyén
dwdng st do thj thi diém thanh phé Ha Noi, doan Nhén - ga
Ha Néi. Mang lwéi dwoc do béng 04 may thu tin hiéu GPS
Trimble R3 do hang Trimble clia My san xuét, thdi gian thu
tin hiéu 60 + 70 phat. Mang lwéi gdm cé 8 diém, trong d6 cé
02 diém gbc (GPSA, GPSB), 06 diém mai (HNC1 + HNC6)

va do 16 baseline.
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. b 0,1 km 0,2 km 0,5 km 1,0 km 2,0 km 3,0 km 4,0 km 5,0 km
3 1:7744 1:15480 1:38538 1:75955 1:143839 | 1:199263 | 1:241943 | 1:273861
4 1:8942 1:17874 1:44499 1:87706 1:166091 | 1:230089 | 1:279372 | 1:316228
5 1:9998 1:19984 1:49752 1:98058 1:185695 | 1:257248 | 1:312348 | 1:353553
6 1:10952 1:21891 1:54500 1:107417 | 1:203419 | 1:281801 | 1:342160 | 1:387298
s6 Tén dinh tam gidc WX (m) | WY (m) | WZ(m) | WX,Y,Z(m) | [D](m) | D (km) | WX,Y,Z /[D]
TT | Pinh 1 Pinh 2 Pinh 3 " Y
1 GPSA GPSB HNC4 0.000 0.001 0.002 0.003 774.6 0.3 1/305957
2 GPSA GPSB HNC5 0.002 0.002 0.003 0.004 723.0 0.2 1/174292
3 GPSA HNC4 HNC5 0.002 0.004 0.002 0.005 888.3 0.3 1/171295
4 GPSB HCN2 HNC1 0.001 0.002 0.001 0.002 540.7 0.2 1/256027
5 GPSB HCN2 HNC4 0.003 | -0.003 | -0.002 0.005 660.8 0.2 1/138235
6 GPSB HCN3 HNC6 -0.002 | -0.004 | 0.000 0.004 836.0 0.3 1/187923
7 GPSB HCN3 HNC5 -0.001 0.000 0.001 0.001 658.1 0.2 1/701546
8 GPSB HNC1 HNC4 0.003 | -0.004 | -0.003 0.006 582.7 0.2 1/96226
9 GPSB HNC4 HNC5 0.000 0.003 0.002 0.004 4576 0.2 1/126870
10 GPSB HNC5 HNC6 -0.001 | -0.002 0.000 0.002 805.9 0.3 1/407052
1 HCN2 HNC1 HNC4 0.001 0.001 0.000 0.001 692.4 0.2 1/573069
12 HCN3 HNC6 HNC5 0.000 | -0.002 | -0.001 0.002 954.9 0.3 1/466491

Pay 1& mang lu6i GPS canh ngén, véi chiéu dai canh
trung binh t 0,2 + 0,3Km.

Két qua tinh sai s6 khép dwoc trinh bay trong bang 3.

Téng sb tam giac: 12

- Sai sb khép twong dbi tam giac 16n nhéat: (GPSB--
HNC1--HNC4) = 1/96226

4. Kétluan

Dwa vao tinh toan thwc nghiém ta rat ra mot sé nhan xét
sau :

Két qua kiém tra sai s& khép hinh mang lwéi GPS tuyén
dudng sét Depo, doan Nhén - ga Ha Néi cho thay:

V6i sai s6 khép twong dbi tam giac I&n nhét tinh dwoc la
1/96226 va chiéu dai canh clia mang lwéi tir 0,2 + 0,3Km, so
sanh v&i sai s6 khép twong déi gidi han da dwoc trinh bay
(trong bang 2) thi két qua kiém tra chat lwong tri do trong
mang lwdi 1a hoan toan dat yéu cau va tiep tuc tién hanh
bwé&c binh sai mang luéi.

(Trong trwerng hop: sau khi kiém tra sai sé khép hinh
mang lwdi GPS ma thay sai sé khép twong dbi cia tam giac
nao khong dat yéu cau thi can kiém tra lai cac tham sb dau
vao cla sb ligu.... rdi tién hanh lai buwéc kiém tra sai s6 khép
hinh mang lvéi GPS)

Cdbng tac kiém tra chat lwgng tri do lwdi GPS, ma cu thé
la kiém tra sai s6 khép hinh trwée khi tién hanh tinh toan binh

sai la hét strc can thiét nhdm loai bé sai s thd va dam bao
do chinh xac cho mang lwéi tric dia cong trinh.

Can lwu y: Sai sb khép trong tam giac clia mét ca do sé
khong thé phat hién duwgc sw nham 1an trong do chiéu cao
anten va trong c4u tric mang lwdi cé cac vong khép kin nhd
dwoc tao thanh tr hai hodc nhiéu ca do, khi d6 hinh khép rét
c6 ¥ nghia ddi v&i cong tac kiém tra sai sb tho.

Khi chon mé hinh xt ly tirng vecto canh (v&i lwoi GPS
canh ngén), ddi v&i cling mdt mé hinh gidi canh trong mét ca
do thi sai s khép va sai sb khép twong déi chidu dai canh
clia bat ky tam giac nao ciing khéng dwoc vwot qua quy dinh
néu & bang 1, bang 2./.
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Khao sat phuong phap tam giac khéng gian
trong kiém tra d6 nghiéng ctia céng trinh

Investigation of spatial triangular method in the tilt monitoring of construction

Tom tat

Trong xay dung céng trinh nha cao tang va
siéu cao tang nhu: thap truyén hinh, 6ng
khéi nha may, bon chita nhién liéu, céng tac
chuyén truc chinh Ién cac san tang xay dung
doi héi yéu cau dé chinh xac rat cao. Yéu cau
nay nham dam bao tinh bén ving va én dinh
cta cac két cau, dong thai ciing dam bao do
chinh xac cho viéc lap dat cac cdu kién thiét
bi & cac giai doan tiép theo. Qua khao sat kha
nang {ing dung phuong phap tam giac khéng
gian trong ki€m tra d6 thang diing cong trinh
nha cao tang cho thdy, phuong phap nay dat
dé chinh xac tuong ddi cao, ¢é thé ap dung
trong cong tac thi cong ciing nhu trong quan
trac dd nghiéng céng trinh nha cao tang.

Tir khoa: Phuang phdp tam gidc khdng gian, quan
trdc d nghiéng

Abstract

In building and skyscraper construction (television
towers, chimneys of factories, fuel tanks), the
setting out axes to the floors of the building
demands very high precision. This requirement
ensures the durability and stability of the structures
and accuracy installation of equipment in next
period. The investigation of application of the
spatial triangular method in the construction tilt
monitoring shows that this method reachs high
accuracy, so it can be applied in the construction as
well as tilt monitoring.

Keywords: Spatial triangular method, tilt monitoring
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1. Co’ s& ly thuyét

Sw tién bo clia khoa hoc k§ thuat va sw phat trién cta kinh t& qudc dan da
tédng nhanh tién trinh xay dwng céng trinh, quy mé, hinh dang, dé khé cla viéc
xay dwng cac codng trinh hién dai da dé ra yéu cau cang cao, dong thoi vai tro
clia cong tac trac dia cang thém quan trong. Hién nay, ngay cang cé nhiéu nhirtng
thuat toan, phwong phap méi trng dung trong cdng tac bd tri cdng trinh luén thu
hat dwoc sw quan tdm nghién ciru cGa nhiéu chuyén gia, can bd ky thuat nganh
Trac dja.

O nwéc ta, viéc chuyén truc cong trinh Ién san tAng xay dwng trong xay dyng
nha cao tang c6 y nghia rat quan trong. Vi vay lwa chon phuong phap chuyén
truc c6 anh hwéng Ién dén chéat lwong clia cdng viéc nay ciing nhw toan bd cong
tac tréc dia xay dwng nha cao tang. Hién nay thwérng st dung nhitng phuong
phép sau dé& chuyén truc cong trinh I&n cao: Phwong phéap diing doi chinh xac,
phwong phap st dung mé&t phang ngdm may kinh v§, phwong phap str dung may
toan dac dién tt, phwong phap chiéu ding quang hoc...

Khi chuyén truc céng trinh 1&n cac san tng bang cac phwong phap trén cé
tdn tai mot sé ngudn sai s6 dan dén hé thdng truc bj Iéch so véi thiét ké. Bén
canh d6 cong tac thi cong xay dwng ciing tdn tai ngudn sai sb dang ké, do do
cbng trinh khi xay dwng cang lén cao co thé xay ra tinh trang bi nghiéng, cong,
vénh, van xoan...

Do nghiéng cla cong trinh dwoc dac trwng béi véc to do léch téng hop e. Véc
to' e hop bai hai thanh phan vudng géc véi nhau: thanh phan theo truc X (ky hiéu
la e,) va thanh phan theo truc Y (ky hiéu 1a e,). D6 nghiéng cda coéng trinh dwoc
thé hién bang géc nghiéng € va huwéng nghiéng a. Géc nghiéng ¢ 1a géc hop bdi
truc dirng ly twéng (dworng day doi) va truc dirng thuc té clia cong trinh va dwoc
xac dinh theo cdng thirc sau [1]:

e
£=—
i (1)

Trong dé: h 1a chiéu cao ctia cong trinh

Hwéng nghiéng a la géc dinh hwéng cda véc to e, la goc hop bédi huwéng
dwong cla truc Y va hinh chiéu clia véc to e trén mat phdng ndm ngang. Hwéng
nghiéng sé dwoc xac dinh theo cong thire [1]:

e
o= arctg[—ey ]
* (2)

Viéc quan sat dd nghiéng phai dwoc thwe hién bang cac may mdc, thiét bi
phu hgp véi tirng phwong phap va dé chinh xac yéu cau. Trwéc khi dua vao sty
dung cac may méc thiét bi phai dwoc kiém nghiém va hiéu chinh theo dlng cac
qui dinh cla tiéu chuan hodc qui pham chuyén nganh. Trong giai doan thi cong
xay dwng dd nghiéng cla coéng trinh xuét hién do 16i ctia ngudi thi cong, vi vay
né can phai dwoc phat hién kip thoi dé bén thi cong c6 bién phap chinh stra.
Do nghiéng ctia céng trinh trong giai doan khai thac st dung xuét hién do nhigu
nguyén nhan: Do tac dong cla tai trong, tdc déng clia gié, do anh hwéng cla
dd lun khéng d&u vv... Vi vay viéc xac dinh d6 nghiéng clia cong trinh trong giai
doan nay can phai dwoc thwc hién I&p di 14p lai theo cac chu ky dé theo déi va
danh gia sw chuyén dich ciia né theo thdi gian.

Noi dung phuwong phap kiém tra dd nghiéng ctia cong trinh dwoc tién hanh
qua cac budc nhu sau:

- Trén mét dat chon vé phia mdi mét bén cta cong trinh 2 diém lam diém
khéng ché co sé. Diém nay phai dat tai noi thuan tién cho cong tac do dac, én
dinh suét trong qua trinh thi cdng xay dwng cdng trinh dén khi cdng trinh di vao
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van hanh st dung. Trén than cong trinh, tai méi mé&t bén chon 2 diém
kiém tra & chan va dinh cong trinh.

- St dung may toan dac dién tlr dat tai cac didm khdng ché co s&
trén mat dat da chon trwdc do, tién hanh do goc béng Bi va khoang
cach ngang Si tir diém dat may dén diém kiém tra (hinh 1).

- Sau dd, tién hanh binh sai lwéi tam giac trong khéng gian duoc
tao bdi cac diém khong ché dwei mat dat va cac diém kiém tra trén
than céng trinh dé thu duoc toa dod thyc t& cia cac didm kiém tra trén
than cong trinh.

- Dwa vao toa do sau binh sai clia cac diém kiém tra, xac dinh cac
tham s6 dac trweng cho dd nghiéng clia cong trinh trong khéng gian va
theo th&i gian.

2. Tinh toan thwc nghiém

Dia diém do dac thuc nghiém tai tba nha XP-Homes — Bwéng 32 -
huyén Dan Phuong - thanh phd Ha N6i. Toa nha gdm 2 toa thap (A, B)
cao 25 tang, trong do, c6 25 tAng ndi va mot ting ham.

Tai dia diém thwc nghiém tac gia tién hanh lap lwéi khéng ché trac
dia do goc — canh trong khong gian tai mot mat bén clia toa nha (hinh
2). Bao gdm 2 didm A, B thudc lu6i khdng ché & dudi mat dat va 2
didm trén cot chiu luc cta tdoa nha. Thai gian do dac tir 15 gi¢r 30 phut
dén 17 gi®» ngay 08 thang 2 nam 2015 (tinh ca thei gian lwa chon diém
khéng ché dwdi mét dat va trén than cong trinh). Viéc do dac dwoc tién
hanh bang may toan dac dién t&r TOPCON — GPT3100N.

2.1. Sé liéu thu thap duoc

Tién hanh do dac thuc nghiém véi tri s6 lwong tri do 14 08 gdm: 4
goc va 4 canh. Tai mdi tram, do theo phu"o’ng phap khép\vc‘)nlg va sb
lwgng la 2 vong do; canh lwéi dwoc do 2 Ian: do di va do ve. Lay trung
binh cac 1&n do, thu dwgc bang két qua do nhw trong bang 1. Toa do
cac diém khdéng ché co s& cho nhw trong bang 2.

Bang 1. SO liéu do goc — canh

Géc do
N " - — N Canh do (m)
bo Phut Giay
B 69 22 08 S, 108.360
B 69 22 10 S, 108.388
B4 86 22 23 S’ 101.616
B', 86 22 37 S 101.636
Bang 2. Toa dd cac diém khdng ché co sé
. Toa d6 gbc
Tén diém
X (m) Y (m)
A 1000.000 2000.000
B 1000.000 2044.602

V&i sb lieu do dac thue té, tién hanh tinh toan khai lvgc dé loc sbé
liéu dau vao cho thdy da dam bao yéu ciu dd chinh xac céng tac phuc
vu bé tri cong trinh.

2.2. Xt ly két qua do

Bang 3. Toa do sau binh sai cia cac diém luéi khéng ché

Tén Toa do sau binh sai Sai s trung phuong
diém X (m) Y (m) vi tri diém (mm)
| 1101.406 2038.173 53
1] 1101.432 2038.182 5.3
Toa dd diém quan tric sau binh sai |, II: XB8 = X° + AX. Toa dd nay

la co s& dé tinh toan cac yéu t6 phan anh do thdng dirng clia cong
trinh.

Sai s trung phuwong trong sé don vi:
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Hinh 1. Phuong phap tam giac khong gian
xac dinh do nghiéng cong trinh

Hinh 2. Vi tri kiém tra d6 nghiéng cia toa
nha

-

Hinh 3. D6 nghiéng cua cot chiu lu'c trén
than cong trinh tai vi tri kiém tra



[PVV]
n-—t

m, = = +6.8"

Trong dé: P Ia trong s6; V la véc to sb hiéu chinh clia day
tri do; n la téng sb tri do trong Iwéi; t 1a sé lwong tri do can
thiét.

2.3. Tinh dé nghiéng céng trinh
- Chiéu cao cdng trinh: 75m
- B9 Iéch theo hwéng truc X
e, = X, — X, = 1101.432m - 1101.406m = +0.026m
- B0 Iéch theo hwéng truc Y
e, =y, - y = 2038.182m - 2038.173m = +0.009m

- Véc to do léch tdng hop so véi didm dwdi chan cong

trinh:
e= (ei +eZY) =0.028 m

- Hwéng nghiéng cta diém kiém tra (la géc hop bdi
hwéng duong cla truc Y va hinh chiéu cta véc to e trén mét
phang ndm ngang):

a= arctge—y =18" 28 51"
eX
- Goc nghiéng cla cong trinh (géc hop véi phwong day

doi): C
e=220° 01 34
h

2.4. Béanh gia céc két qua kiém tra dé nghiéng theo 4
phuong phap

2.4.1. Phuong phép do khodng cach ngang bang may
toan dac dién t&r

Déi v&i phwong phap nay tai mdi mat bén cla tda nha chi
c6 thé xac dinh do nghiéng theo mét phwong X hodc Y trong
khong gian. Do do, tai méi mat bén cda cong trinh (cac diém
nay dwoc gan trén mét bén cdia cot chiu lwc) khong thé xac
dinh dwoc cac thong sé nhu hudng nghiéng (a), géc nghiéng
c6ng trinh (g) hodc do léch tdng hop (e).

2.4.2. Phrong phap giao hdi canh

Phuwong phap nay méc du cé thé xac dinh dwgc cac
théng s nhw huéng nghiéng (a), géc nghiéng cong trinh (g),
va do léch téng hop (e) nhwng cho dd chinh xac khéng cao
do tri do thira khong cé. Didu nay cé thé chirng minh qua
cong thirc tinh sai s6 vi tri diém | nhw saU'

S% sin> m?
2 2 2 2 Al QAL QA
my =my +micos, +———— (3)
P
S? cos> m’
2 2 2052 Al ,
m> =m’ +m’sin? +——"a (4)
Y; Yu s apg pz

Tinh m, théng qua m, theo cdng thirc dinh ly ham sé cos
trong tam giac ABI. Suy ra, sai sé trung phwong vi tri diém |
c6 gia tri bang:

my =58207; my =39.458 > m, = £9.9 mm

2.4 3. Phwong phap giao géc thuan

Phwong phap nay ciing cé thé xac dinh dwoc céac thong
s6 nhw hwéng nghiéng (a), géc nghiéng cong trinh (g), va
do léch téng hop (e) nhung cho dé chinh xac khéng cao do
tri do thira khdng cé. DBidu nay cé thé chirng minh qua cong
thire tinh sai s6 vi tri diém | theo céng thirc (3) va (4). Tinh

ms thdng qua mg theo cong thire dinh ly ham s sin trong tam
gidc ABI. Suy ra, sai s trung phuong vi tri diém | c6 gia tri
bang:

my =37.829; my =47.139 > m, = £9.2 mm

2.4.4. Phuwong phap tam giac khéng gian

Sai sé trung phwong vi tri diém | tinh theo cong thirc sau:

m; =+1,/Q,, +Q,y =+5.3 mm

Nhan thay, phuwong phap tam giac khéng gian t6i wu vé
dd chinh xac. Tai méi diém kiém tra trén than cong trinh déu
c6 thé xac dinh dwoc cac thong sé nhu huéng nghiéng (a),
goc nghiéng cong trinh (g), va dd léch tdng hop (e) mét cach
don gian.

3. Két luan va khuyén nghi
3.1. Két luan

Phwong phap kiém tra d& nghiéng cong trinh bang viéc
lap Iwdi khéng ché tam giac do goc canh, tir d6 tim toa do
thwc té clia cac diém kiém tra trén than cong trinh c6 co s&
ly luan chat che Mat khac phwong phap nay con khic phuc
dwoc mét sd nhwoc diém co ban ciia mot sé phwong phap
vira so sanh & trén nhu:

+ T&i wu v& do chinh xac so v&i phwong phap giao hoi
canh va phwong phap giao hdi goc;

+ Thaoi gian thi cong hop ly dam bao tién dd trong thi céng
cong trinh;

+ Tai mdi diém quan trac tinh toan dwoc cac yéu té phan
anh dd nghiéng cong trinh e, €, o ma khéng can phai dat
thém tram may khac tai hwdng vudng goc (so véi phuong
phap do khoang cach ngang bang may toan dac dién ttr).

Do vay, phwong phap nay hoan toan cé thé ap dung vao
thwe tién san xuat. V&i dd chinh xac nhw trén ngoai viéc ap
dung vao thi cdng con cé thé dam bao cong tac quan tréc do
thdng dng ctia céng trinh.

3.2. Khuyén nghj

Phuwong phap tam giac khéng gian nén ap dung tai
nhi*ng khu vwec xéy dwng cé chan céng trinh théng thoang,
khodng cach tir diém dat may dén chan cong trinh tdi thiéu
gap ba Ian chleu cao cong trinh dé giam anh hwéng ciia mot
sb ngudn sai sb clia may toan dac (sal s6 MO). Ngoai ra,
nén lwa chon diém dat may sao cho dd hinh lwéi tao thanh
nhi*ng tam giac can hodc twong déi can (nghia 1a khoang
cach tr hai diém d&t may dén diém quan trdc twong (ng
trén than cong trinh bang nhau hoac twong dbi béng nhau:
Al = BI, AIl = BIl' )./.

1
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KHOA HOC & CONG NGHE

Nang cao vai tro va hiéu qua

clia cac mon lich str trong dao tao Kién tric sur
Enhance the Role and Effectiveness of History Subjects in Architect Training

Tom tat

Lich str1a g mon khoa hoc nghién ctu vé
qud khd, dac biét la nhiing su kién lién quan
dén con nguoi. Day la mot thuat ngi chung
¢6 lién quan dén cac su kién trong qua khit
cing nhu nhiing ghi nhd, phat hién, thu
thép, t6 chic, trinh bay, gidi thich va thong
tin vé nhiing su kién nay.

Tdt ca cac nganh khoa hoc déu ¢4 lich st
phat trién riéng, tif cic nganh khoa hoc kj
thuat t6i khoa hoc xa hdi — nhan van. Cac
nganh nghé thudt con ¢ lich si phat trién
sinh dong hon nita ma nam bat duac lich st
chuyén nganh nghé thudt, trong d6 c6 nghé
thuat kién triic la ndi dung kién thiic hét stic
can thiét dé phat trién nang luc sang tao.
Bai viét nghién ctiu vé vai tro clia cdc mon
hoc lich st trong dao tao kién tric su'va dé
xudt hudng gidi phap nang cao chat lugng

dao tao.

Turkhéa: Lichst, kién triic, bao tn, dao tao,
kién tric su

Abstract

History is the study of the past as it

is described in written documents,
especially those related to human beings.
It is an umbrella term that relates to past
events as well as the memory, discovery,
collection, organization, presentation, and
interpretation of information about these
events.

All sciences have their own developmental
history, from the technical sciences to the
social sciences and humanities. Also, the arts
have a more vivid history that capturing the
history of the arts, including architecture,
is essential for the development of creative
capacity.
The paper studies the role of historical
subjects in architectural training and
proposes solutions to improve the training
quality.
Keywords: History, architecture,
conservation, education, architect
TS. Vii An Khanh
Khoa Kién triic, Phong KHCN
Trieong Pai hoc Kién tric Ha Ngi
DT: 0913.316.455
Email: vuankhanh2010@gmail.com

Vi An Khanh

1. Dat van dé

Lich st (Tiéng Hy Lap la ioTopia, historia, c6 nghia la diéu tra, kién thirc thu duwoc
qua diéu tra) 1a b6 mon khoa hoc nghién ctru vé qua khtr, dic biét 1a nhirng sw kién
lién quan dén con ngudi. Day 1a mot thuat ngtr chung cé lién quan dén cac sw kién
trong quéa kh(r cling nhw nhitng ghi nhé, phat hién, thu thap, t& chire, trinh bay, giai
thich va théng tin vé nhitng suw kién nay. Cac sy kién xay ra trwéc khi cé nhivng ghi
chép lai dwoc coi la thoi tién sir.

Nhin chung, tit ca cac nganh khoa hoc déu cé lich siv phat trién riéng, tlr cac
nganh khoa hoc ky thuat t&i khoa hoc xa hdi — nhan van. Cac nganh nghé thuéat con
c6 lich st phat trién sinh dong hon ni¥a ma nam bat dwoc lich st chuyén nganh nghé
thuat, trong d6 cé nghé thuat kién trdc a ndi dung kién thire hét strc can thiét dé phat
trién nang lwc sang tao. Trong chwong trinh dao tao kién tric sw néi chung, cac mén
hoc lich st chiém mét vi tri quan trong trong hé thdng kién thirc nén tang véi mot thoi
lwong I&n. D6 1a cac mdn hoc: Lich st nghé thuat, lich st kién truc, lich st quy hoach
phat trién d6 thi... Bi v&i cac chuyén nganh hep hon nhw néi that, kién tric canh
quan, bao tén lich str... lai c6 cac mén lich st twong rng.

HAau nhw moi sang tao kién tric maéi déu cé méi lien hé hodc tham chiéu lich s,
didu nay cho thy ring khong c6 mét nén tang lich sir chac chén thi khong thé sang
tao ra bat ky mét hinh thirc kién triic méi nao.

2. Vai trd cua cac mén hoc lich str trong dao tao kién tric sw

Trong sb nhitng mén hoc lich st trong chuwong trinh dao tao kién tric sw cac nwdc
tién tién thi Lich st kién tric cé vi tri trung tam, Lich st quy hoach phat trién dé thi
di&n giai vé bdi canh khong gian & tdm c& I&n trong d6 cé chira cac khong gian va
cong trinh kién trac, Lich st nghé thuat, Lich st ndi that kién triuc va db tao tac dién
gidi nhirng yéu td chiva trong khéng gian kién truc...

2.1. Vi tri va vai troé cda mén Lich st kién tric trong dao tao kién tric sw

Lich st kién tric nghién clru sw phat trién ctia nén kién tric thé gi¢i théng qua
viéc nghién clru cac anh hwéng & cac goéc do khac nhau nhw nghé thuat, van ho3,
chinh trj kinh t& va ki thuat. Nhin chung, nhiém vu cta lich st kién trac 1a xay dwng
méi quan hé gitva y nghta biéu cdm vé hinh clia céng trinh kién trdc (ngl nghia, chirc
n&ng, biéu twong...) véi sw thé hién hivu hinh clia cac déi twong kién truc (kich thuérc,
vat liéu, thanh phan cua kién trdc...) va dat vao trong mét nghién ctru tdng thé cua
thoi diém lich str.

Lich st kién triic cung cap mét khdi lwgng kién thire tdng thé, da dang, nhiéu chiéu
canh trong cac mdi quan hé nguyén nhan - két qua twong tac chat ché véi nhau.

- B4i canh chinh tri - x& hdi: Cac ché do cai tri, td chirc nha nwéc, cong ddng, hé
thdng luat I1&, quan hé dang cép trong xa hdi, cac cudc chién tranh... M6i lanh dia,
céng quéc, vwong qudc, trén thé gi¢i qua cac giai doan lich st nhét dinh déu co
nhitng d&c trung riéng. Day 13 xuét phat diém clia nhivng dang c6ng trinh kién tric
méi tirng thoi ky ...

- B6i canh hoat déng kinh té - thwong mai: Mirc do phat trién ctia sén xuét hang
hod, phat trién cong nghé, méi quan hé gitra san xuét va thwong mai, phwong thiec
phan chia san phdm va lgi nhuan, mirc séng... 1a nhitng yéu tb c6 anh hwdng I&n t6i
hoat déng xay dung. Lich st kién tric cho thay tdm c&, sb lwong va mirc do tinh xao
clia cong trinh kién tric phu thudc phan I&n vao tiém nang kinh té& dia phuong.

- Diéu kién tw nhién vé dia hinh, khi hau, thién tai: Céng trinh kién tric néi chung
d&u phai hoa hop véi diéu kién vé dia hinh, nén méng, ché dd nang, gi6, bao, d6 &m
khong khi, nhiét d6 cwc dai va cuc tiéu... nhdm han ché tac hai va loi dung dwoc
nhirng thuan loi dé& tao dwng mai trwdrng sdng tién nghi téi da véi chi phi dau tw thap
nhét, d@m bao an toan, tranh dwoc tham hoa thién tai...
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- B&c trung v& van hod, tw twéng, ton gido cla giai doan
lich st: Nhiéu quan thé cang trinh kién tric dwoc xay dung
nén tr thoi Co dai téi cudi thé ky Mwdi tam & Phuong Tay
dé&u phuc vu cho muc dich nghi I& tén gido hodc la biéu twong
clia nhirtng tw twdng triét hoc hay nhan van cla thoi dai,
nhi*ng niém han hoan chién thang hay han thu sau nhirng
cudc chién tranh...

- Nhing tién bo cla khoa hoc — cdng nghé néi chung va
ky thuat xay dwng néi riéng: Ky thuat ché tac da phat trién
va sang ché thiét bj nang, van chuyén, k§ thuat thi cong tro
giup xay dwng nén cac Kim tw thap C6 dai & Ai Cap; Viéc
phat minh ra nhitng hé théng cAu tao, két cAdu mai cé hiéu
qua hon vé chju lwc 13 tién dé va dwoc (rng dung trong cac
c6ng trinh kién trac Ién. Hé théng két cu chiu luc cong trinh
thwerng cé méi lién hé véi viéc st dung hay ché tao ra dang
vat liéu xay dwng mai.

- Nhitng y twédng mai vé td chirc khéng gian kién tric
ngay cang phong pht dwoc thé hién trong nhirng céng trinh
kién trac cé chat lwong nghe thuat dinh cao, dap rng mét
cach hoan hdo nhitng yéu cau s dung va thé hién duoc
nhirng ly twéng cla thoi dai. B6 la Nha thd Blic ba Paris,
Thanh dwdng Reims, Nha tho thanh Piter @ Rome...

- Nhi*ng thanh twu cGa nghé thuat trang tri ndi that, thiét
ké va ché tac d6 dac: D6 1a nghé thuat trang tri twéng va vom
mai, nghé thuat diéu khac, hoi hoa, tranh théu, kinh mau, uén
rén kim loai, thanh twu va chét lwgng thAm my va s dung
clia ban ghé, kham the, trang tri cung thanh, cung dién...

- Nhitng thanh twu khac vé nghé thuat chiéu sang tw
nhién ndi that, st ly am thanh...

Théng qua lich st kién tric, sinh vién kién tric thu lwom
dwoc mét khéi lwong kién thire khdng 16 va toan dién, nhidu
chiéu canh c6 lién quan t&i tdng thé moi mét cudc sbng cla
con nguoi trong thei ky ma td hop hay cong trinh kién trac
dwoc xay dwng. Mén Lich st kién tric dbi véi dao tao kién
trdc sw cé vai trd nhw mét co' cdu nén tdng hoan chinh, mot
cay hé thdng co ban vé bdi canh kinh té - xa hdi, Béi canh
hoat déng kinh té - thwong mai, Diéu kién tw nhién khu vuc
xay dwng vé& dia hinh, khi hau, thién tai, Dac trwng vé& van
ho4, tw twéng, t6n gido cla giai doan lich s&, Nhirng tién bd
clia khoa hoc — cong nghé va ky thuat xay dwng, Nhirng y
twéng mai vé td chire khong gian kién tric, Nhirng thanh twu
clia nghé thuat trang tri ndi that, thiét k& va ché tac do dac,
Nhikng thanh twu khac v& nghé thuat chiéu sang ndi that, st
ly am thanh... Tuy nhién, khdi lwong kién thirc, mirc d6 sau
va chi tiét cla thong tin va thoi lwong danh cho tirng mang
thong tin khong déu nhau. Déi voi mon lich s kién trac thi
nhung van dé& cta td chirc khéng gian, phong cach, hé két
chu... van la trong tdm va nhung thong tin khac tao nén mot
cai phoéng hay nén tang dé& phuc vu mé ta va dién giai cac
vén dé vé kién truc. Trén co s& khung kién thirc d6, sinh vién
nhin nhan mét btc tranh toan canh v té hop va cbéng trinh
kién tric va tir d6 co thé di sau nghién ctru tirng van dé cu
thé khi can thiét.

2.2. Vi tri va vai tro ctia mén lich sir béo ton kién tric trong
dao tao kién tric sw

C6 nhirng dinh nghia khac nhau vé& céng tac bao ton kién
trac.

Binh nghia hep: D6 la nhan dinh cac yéu t6 lien quan
t&i van dé kéo dai cudc sbng va gil gin tinh toan ven cac
d&c trwng kién tric, chdng han nhw dang céng trinh va kiéu
dang, vat liéu xay dwng. Theo nghia nay, thuat nglr trén co
lién quan t&i viéc str dung chuyén nghiép két hop gira khoa
hoc, nghé thuat, thd cong va cong nghé nhw la mét cong cu
b&o tén, c6 lién quan dén cac linh vc gbc nhw bao tdn mai
trwdng lich st va bao tdn nghé thuat.

Dinh nghia réng: Ngoai thiét ké va dinh nghia khoa hoc -
nghé thuat d& mé ta & trén, bao t6n kién tric dé cap cac van
dé& nhan dién, chinh sach, quy dinh va van doéng lién quan
dén toan bdé moéi trwdng van hoa va xay dwng. Pham vi nay
thira nhan rang x& hoi cé cac co ché dé xac dinh va danh
gia cac ngudn van hod lich str, thdo ra luat 1& d& bao vé cac
ngudn lwc nay va xay dwng chinh sach va ké& hoach quan ly
dé ly giai, bao vé va gido duc.

Dinh nghia vé chirc ndng: Bao ton kién trac 1a qua trinh
cac ca nhan hodc nhém nguwdi cd gang bao vé céac tda nha
6 gia tri tranh khai nhirng sw thay ddi khéng mong mudn.

Lich st kién tric xem xét, md ta va nhan dinh vé tb hop
hay cong trinh kién tric & tAt ca cac khia canh chic nang, to
chtrc khéng gian, hé théng cAu tric — két cAu, ky thuat va vat
lidu xay dwng, trang tri ndi that, hinh thirc, phong cach kién
tric... twong déi tinh, tirc 1a xem xét cong trinh tai thdi didm
hay giai doan xay dwng nhét dinh trong bdi canh kinh té - x&
hoi, diéu kién tw nhién dia phuong.

Lich st béo ton kién trac xem xét, mé ta va nhan dinh vé
gia tri nhirng gi con hién hiru cta t& hop hay céng trinh kién
truc tai thoi didm nghién ctru sau khi trai qua mét thoi ky, c6
thé rat dai t&i hang nghin ndm véi nhirng tac dong moi mét
gay nén sw xudng cap vat thé va sy bién déng vé gia tri tinh
than cla cong trinh. D6i twong bao tén nhiéu khi chi con la
cac dbng phé tich do cong trinh da bi pha hdy bdi cac tac
dong tw nhién nhw déng dat, thién tai... hay s pha hoai cla
con ngwdi nhw hda hoan, chién tranh.

Cong tac bao ton lich st t& hop va cong trinh kién trac
dwoc trién khai dwa trén nhitng thanh twu cta cac phuwong
phap khao sat, thi nghiém mau vat, phwong phap thu thap va
xt ly théng tin di¥ liéu, nhitng thanh twu cla céng nghé va
bién phap gia cd, phuc hdi cAu tric va vat liéu. Tién trinh mét
dw an béo tén bao gém:

Danh gia: Buwéc dau tién la danh gia vé lich st va gia tri
cbng trinh. Theo kién tric sw Donald Insall, “M6i tda nha déu
c6 tidu str riéng ctia nd”. Kién thirc tdng hop vé toan bo doi
sbng cla tdoa nha gitp hiéu biét cin ban vé cac dic trung
va cac van dé cia né. Ong dwa Parthenon & Athens lam vi
du. D6 la cong trinh dwoc xay dwng gilra 447 va 432 truwéc
Cong nguyén véi tw cach 13 dén thd niv than Athena, cong
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KHOA HOC & CONG NGHE

Hé TAP CHi KHOA HOC KIEN TRUC - XAY DUNG

Mot s6 ban vé phuong an va
anh chup qua trinh phuc hoéi
cong trinh Colosseum ¢ Roma
vao cac nam 1806 va 1824.
Lich sir bao ton cong trinh
nay cho ta biét mot hé thong
thong tin phong phi va da
phuong dién, bat dau tir khi
xay dung tir dau thién nién
ky thir nhat, trai qua cac
thang tram gan hai nghin
nam, tdi cac cudc tranh luan
vé quan diém va phuong
phap phuc hoi.

nang cong trinh theo thdi gian da bién
ddi thanh nha the Thién chia, nha the
Hbi gido va kho thubc sting truée khi tré
thanh mét trong nhirng diém tham quan
du lich néi tiéng nhéat thé gii.

Buwaoc tiép theo la khao sat ki lwéng,
do dac bang thwéc cudn, thwdc thanh
va thuwéc mye. Cac ki thuat do hién dai,
chang han nhuw chup anh bang quang
phd (st dung khéng anh dé tao ban dd
va khéo sat) va chup anh ndi ngay nay
ciing dwoc st dung dé tang dd chinh
xac. Sau khi cac phép do dwgc hoan
thanh, tién hanh phan tich sy én dinh
cAu tric clia tda nha va mé hinh chuyén
vi. Khéng c6 cong trinh xay dwng 1a 6n
dinh vinh ctru; tinh trang dat nén va gié
c6 thé anh huwdng dén sy &n dinh cla
tda nha va can dwoc ghi lai.

Buwoc tiép theo 1a phan tich tat ca
cac di¥ liéu da thu thap trén co s& tim
hidu nhitng bdi canh, didu kien méi
treong, khi hau, y twéng thiét ké cha
thé ban dau, nhirng cong nghé va trang
thiét bi xay dwng dwoc ap dung, nguon
phwong phap ché tac, van chuyén va
st dung nhitng vat liéu nguyén ban
cong ftrinh, qua trinh xdy dwng céng
trinh, qua trinh van hanh s dung.
Tiép theo 1 tim hiéu sy cb xay ra trong
van hanh st dung cong trinh, nhirng
nguyén nhan gay nén su xubng clp
vat thé cong trinh, nhitng nguyé&n nhan
khién cho céng trinh khéng dwoc tring
tu, bado dwdng hay bd hoang ciing nhw
bi lang quén.

Két thuc qua trinh danh gia 1a mot
ké hoach bao tén dwa trén cac ngudn



tai tro hién hiru.

Lich st bao ton kién tric & bwdc nay cho chung ta thong
tin v& nhirng cudc tranh luan vé& phwong phap danh gia gia
tri cdng trinh, nhirng théng tin vé tién trinh do dac, khao sat,
kham pha, thtr nghiém, nhirng bat ngd va truc tréc trong tién
trinh nay. Viéc phan tich nhirng dir liéu thu thap dwoc cling
cho biét vé& lich st kién tric cong trinh, bao gdm: hoan canh
kinh té, chinh tri, x4 hoi, tw nhién, cac y twdng cla dd an
thiét k& nguyén ban. Tiép theo la nhirng théng tin v& nhirng
I&n bao tdn da tién hanh trudc do, nhirng bién dong moi mét
trong thdi gian tdn tai cGa cong trinh cho t&i thdi diém bao
tén hién tai.

Stra chiva, phuc héi cdng trinh: Bao gdm nhiéu hoat dong,
tr viéc thu don ndi ngoai that, phuc hdi hodc xay dwng lai cac
cAu trdc bi hw hai hodc bj bd hoang. Khéng phai cong viéc
bao t6n nao ciing phuc hdi cong trinh theo thiét ké ban dau.
Tuy rang cac ky thuat bao tdn dwoc cai thién nhiéu nhung
nhiéu khi hoat déng don dep va sira chiva lai la nguyén nhan
gay ra nhitng van d& vé& sau ma tai thdi diém bao tdn nguoi
ta khdng luwdng toi.

O bwéc nay, lich st bao tén kién tric cho chiing ta biét vé
tién trinh bao tén, td chirc cong trwdng, nhan lwc va tay nghé,
khai thac va ché tac vat liéu xay dwng, sw tién trién hay tri tré
clia tién trinh bao tén va nguyén nhan, sw diéu hanh cla kién
trdc sw trwdng...

Nhw vay, lich st bao tdn kién tric da bao ham ca nhirng
théng tin cta lich st kién tric nhitng cdng trinh cu thé, tiéu
biéu cling v&i lich st van hanh, st dung, nhitng bién dong
trong khoang thdi gian cong trinh tdn tai cho t&i nhivng danh
gia gia tri, didu tra khao sat, do dac, do 6n dinh coéng trinh.
Phwong phap va két qua phan tich cac dir liéu thu thap dwoc
va dé xuat gidi phap bao tdn dwoc md ta trong bdi canh cac
cudc tranh luan kich tinh nay sinh tlr sy khac biét ctia cac
phwong phap ap dung, cac truéng phai, quan diém bao ton
khac nhau.

TAt ca nhirng phan tich & trén cho thay vi tri va tdm quan
trong dac biét ciing nhw khéi lwong kién thire khéng 16 dwoc
sap xé&p theo mot cAu tric thong tin chat ché twong tac 1an
nhau ctia bd mén lich str bao tdn kién tric. D6 ciing 1a cay hé
théng va xuét phat diém kién thirc d& nghién cru chuyén sau
cac bd mén khac lién quan.

3. Nang cao vi tri va vai tro cac moén lich str trong dao
tao kién truc sw

Thue tién cho thay vj tri va vai trd ctia cac mén lich st
trong dao tao kién tric sw & Viét Nam chwa dwoc nhin nhan
day du, thoi lweng dao tao chwa phi hop, nhivng bat cap vé
ddi ngli gidng vién, tai liéu phuc vu gidng day, hé thdng théng
tin bd trg, co s& vat chét... lam cho nhixtng mén hoc nay chwa
phat huy dwoc hiéu qua, nhét 13 trong didu kién chét lvong
tuyén sinh d3u vao chwa cao, thdi gian dao tao rat ngan, sb
lwong mén hoc bd tro gidm, tinh than hoc tap cua sinh vién
gidm sut do céc tac dong vé kinh té - x& hoi chung... Két qua
a sinh vién chi ndm dwgc mét cach hdi hgt va hinh thire kién
thire vé lich str, chwa hiéu dwoc vai trd ctia cac mon hoc lich
st nhw [& mot cAu tric hé théng cho cac kién thirc chuyén
nganh sau, ttr d6 chat lwong dao tao thé hién qua cac dé an
con chwa dap &ng yéu cau.

Dé& nang cao vj tri va vai trd clia cac médn lich st trong dao
tao kién tric sw tai Trwong Pai hoc Kién tric Ha Nai cling
nhw cac co s& dao tao néi chung, cAn xem mét sé giai phap
¢6 tinh dinh hwéng sau:

- Nang cao nhan thirc vé vi tri va vai trd cac mén lich st
trong dao tao va nang cao chét lwong dao tao kién tric sw,

d&c biét quan trong 1 cac mén lich st kién tric va lich st
bao ton kién truc;

- Nang cép chwong trinh dao tao theo hwéng can déi lai,
gia tang thoi lwong cac mon lich sw;

- Bbi dwdng, tuyén dung doi ngli giang vién chuyén
nganh, nhét la cac giang vién cé tham nién, cé nang luc tbt
vé& ngoai ngl, c6 du trinh dd va tinh than trach nhiém nghé
nghiép;

- Xay dwng, cai tién phwong phap gidng day dé nang cao
hiéu qua cac mon lich st nhw tdng cwdng khao sat, tham
quan, trién khai thyc hién cac chuyén dé& theo nhém, béi
duwdng phwong phap hoc tap, nghién ctru, phwong phap thu
thap va st ly thong tin cho sinh vién...

- B4 sung ngudn tai liéu hoc tap phong pht cho cac mén
lich str, nh&t 1a cac ngudn tai liéu truc tuyén; Nha truong to
chtrc bién soan hé théng tai liéu giang day cac mén lich st
véi chét lwong cao;

- Xay dwng cac phong hoc lich st kién tric, lich st bao
tdn kién tric... v&i cac phwong tién nghe nhin hién dai, trung
bay cac mé hinh céng trinh, c6 hé théng tiép can théng tin
trwc tuyén... d& gay hirng thi cho mén hoc. Ngoai ra, c6 thé
td chire cac cudc thi tim hiéu vé lich str kién truc, t& chire cac
seminar khoa hoc...

3. Két luan

- Cac mon lich str, dac biét 1a lich str kién trac va lich st
bao tdn kién truc c6 tAm quan trong dic biét trong dao tao
kién tric sw do chung cung cp mét lwgng kién thirc khdng
16 v& moi mat theo mét cAu tric chat ché twong tac cac thanh
phan véi nhau.

- P& nang cao chat lwong dao tao kién tric sw, can
nghién clru nang cao chat lwgng gidng day cac mén hoc nay
theo cac hwdng: Nang cao nhan thirc chung v& vi tri va tam
quan trong cac mén lich st, nang c&p chwong trinh dao tao,
bdi dwéng doi ngl gidng vién, xay dwng va cai tién phwong
phap gidng day va truyén dat kién thirc, bd sung ngudn tai
liéu hoc tap cac moén lich st cho thw vién cla trwong, bdi
dwdng phwong phap hoc tap va nghién ctru khoa hoc cho
sinh vién./.

Tai liéu tham khao

1. Pang Thdi Hoang, Nguyén Vén Pinh, Gido trinh lich
sik kién triic thé gidi, Nha xudt ban Xay dung, 2006.

2. Tocyoapcmeennvlii Komumem no epadcoancKomy
cmpoumenscmasy u apxumexmype npu Ioccmpoe
CCCP, Hayuno-uccrnedogamenbCKuii uHCIuniym
meopuu, UCMOPUY U NePCNeKMUGHbIX npoorem
cogemckotl apxumexmypul - Jlenunepad Bceobwas
ucmopus apxumexmypul 6 12 momax / ; Mockea :
H30amenbcmeo aumepamypsl no cmpoumenscmsy,
1966-1977.

3. Jukka Jokilehto, A history of Architectural
Conservation, Butterworth Heinemann, 1999, 2001,
2002.

4. Truong Dai hoc Kién triic Ha Ngi, Chuwong trinh dao
tao kien triic su.
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TIN TUC & SU KIEN

Sang 03/10/2017 tai tAng 1 nha H, Trwdng Dai hoc Kién
trac Ha Noi da dién ra Workshop v&i cha dé “Tai thiét nhivng
khéng gian bi chuyén déi trong dé thi” nhan dip ky niém 25
thanh l1ap Khoa Quy hoach D6 thi va Nong thon.

Tham du workshop c¢é TS.KTS. Dwong Blc Tuan - Cha
tich UBND Quan Hoan Kiém; PGS.TS.KTS. Nguyén Quéc
Théng - Téng bién tap Tap chi Kién tric, Phé Cha tich Hoi
Kién tric sw Viét Nam; 6ng Lé Viét Ha - Cha nhiém Ashui.
com, Pho Téng bién tap Tap chi Quy hoach Db thj.

V& phia Trwdng Dai hoc Kién tric Ha Noi c6 TS.KTS. Ngo
Thi Kim Dung - Phé Hiéu trwdng Nha trwong; PGS.TS.KTS.
Pham Trong Thuat - Cha tich Héi ddng Trwong, Trwéng
Phong Pao tao cung dai dién cac Khoa, Phong Ban chirc
nang trong Trwdng; cac nha khoa hoc, cac gidng vién va cac
em sinh vién...

Phat biéu tai Hoi thdo, TS.KTS. Dwong Bic Tuén - Chu
tich UBND Quan Hoan Kiém cho biét:“Tai thiét nhixng khong
gian bi chuyé&n dbi trong d6 thi” dwoc dwa trén bdi canh
khoéng gian xung quanh dwéng dan 1én ciu Long Bién tai phé
Phung Hwng. Khu vire nay la khu vwee trung tam Tha do, hién
dang nhan dwoc sw quan tam cla xa hoi...

Theo quy hoach giao théng Ha N§i ma Tha twéng Chinh
pht da phé duyét, tuyén dwdng st dé thi sé 1 (di tr Giap
Bat - Ngoc Hbi dén Gia Lam - Yén Vién c6 hwéng va vj tri
trung véi tuyén duwong sat qudc gia hién cd, doan tir phd
TrAn Phu dén nga ba Phiing Hung - Lé Van Linh ¢6 tim tuyén
nam vé phia phé Phung Hung) di thang va ré vao phé Hang
Dau di qua sdng Hang (song song v&i cau Long Bién vé phia
thwong lwu 75m) dé dén Ga Gia Lam. Cung véi ciu Long
Bién - Cong trinh dwoc bao tdn va st dung lam khong gian
di b6 phuc vu du lich, van hoa nghé thuat, khu vyec cac vom
da dworng dan 1én ciu ¢ chire nang quan trong, tao khéng
gian chuyén tiép linh hoat tiéu bidu cho canh quan khu vic.

Trong th&i gian t¢i, UBND quan Hoan Kiém cung quy
Giao lwu Québc té Han Quéc, Chwong trinh dinh cw con ngudi
cta Lién Hop Quéc (UBHabitat) trién khai viéc vé tranh bich
hoa trén pham vi 26 vom c3u, tlr ngad ba Lé Van Linh dén
phé Hang Cét. Thanh phé mong muén tao nén moét khéng
glan cbng cong mai, Iy thu cho ngwdi dan va du khach, gop
phan vao viéc phat trién du lich, dich vu, thwong mai cia thu
do, dé phat huy gia tri ctia nhivng di san twong tw nhw cau
Long Bién.

Theo TS.KTS. Ngé Thi Kim Dung - Phé Hiéu truwdng
Truwdng Pai hoc Kién tric Ha Noi: Trong cdng tac quy hoach,
quan ly quy hoach db thi hién nay, van dé tai thiét khong gian
bi chuyén déi Ia mot ndi dung hét stre quan trong va can thiét
ma Ha Noi la mot vi du ndi bat. Tha dd Ha Noi la mot db thi
dac biét, mang trong minh nhirng gia tri lich s, van hoa dam
nét dang phai dwong ddu véi nhitng thach thirc ctia nhip
sbng hién dai, cia mot dd thi phat trién. Nhiéu khéng gian
dé thi bi chuyén ddi mét cach tw phat, phuc vu nhu cau truéc
mat da pha v& quy hoach chung, anh hwdng dén sy phat
trién bén ving. ..

TS.KTS. Ngé Thi Kim Dung nhan dinh day la mot dé tai
khé nhwng cép thiét, hdp dan va tha vi, phat huy dwoc kha
ndng chuyén mon ctia cac em sinh vién. Hy vong két qua
workshop sé la nhirng dinh hwéng goi m& hodc nhirng giai
phap cu thé, thiét thuc dap ing nhu ciu trong viéc cai tao, tai
thiét khong gian bi chuyén dbi vai d6 thi Ha Noi.

Tai workshop, PGS.TS. Nguyén Quéc Théng - Phé Chu

tich Hoi Kién trac sw Viét Nam ciing cho ring, viéc chon
dwong Phung Hung lam dbi twong nghién ctru, “tai thiét” co
y nghta thiét thue, 14 co hdi cho céc sinh vién sang tao, dé
xuét giai phap t6i wu nham dung hoa dwoc hoat ddng tai thiét
dd thi phu hop véi nhu cau phat trién nhwng van bao tn hiru
hiéu ranh gi¢i ctia hai di san I&n ctia Ha Noi - Khu phd ¢d Ha
NGi va Hoang Thanh Thang Long.

Ngay trong ngay khai mac, Ban t& chirc d& nhan dwoc
dang ky cda 42 nhom sinh vién véi 130 thanh vién nganh
dao tao Kién tric, Quy hoach, My thuat, Quan ly dé thj tham
gia dé an.

Chiéu 06/10/2017, Trwerng Pai hoc Kién trac Ha Noi phéi
hop cung Vién nghién ctru Tokyo va Vién nghién ctru Nikken
Sekkei t& chirc Hai thdo Chuyén dé vai sy tham gia cla 2
di&n gia ndi tiéng ngwei Nhat: TS.KTS.Yoshiharu Tsukamoto
(nha sang lap Atelier Bow wow) va TS.KTS. Shigehisa
Matsumura (Nikken Sekkei). H6i thdo thu hat déng dao cac
nha khoa hoc dau nganh, giang vién, sinh vién trong nwéc
va Quéc té.

Tham dy Hoi thdo cé PGS.TS.KTS. Lé Quan - Hiéu
trwdng Nha trwong; TS.KTS. Lé Chién Théng - Vién truwdng
Vién Dao tao va Hop tac Quéc té; ThS.KTS.Vuwong Pao
Hoang - Giam doc Céng ty Kién Viét, Co quan truyén thong
ctia Hoi Kién tric sw Viét Nam; Nha thiét k& Cong ty V6 Trong
Nghia, A+G...; dai dién Vién Dao tao va Hop tac Quéc té,
Phong Khoa hoc cbng nghé cung cac chuyén gia, gidng vién,
sinh vién Trwdng Dai hoc Kién truc Ha Noi.

Hoi thdo dién ra v&i 2 chd dé chinh: “Architecture
behaviorology: Creating better accessibility to the local
resources” TS.KTS.Yoshiharu Tsukamoto va  “New
approaches of Urban Planning for cities in the word” -
TS.KTS. Shigehisa Matsumura.

TS.KTS. Yoshiharu Tsukamoto 13 ddng sang lap Atelier
Bow-Wow va la Gido sw cla Tokyo Institute of Technology
(Vién Cong nghé Tokyo). Ong vira 1a Gido sw Dai hoc, vira 1a
Kién tric sw hanh nghé. Ong da giang day tai nhiéu Truwong
Dai hoc danh tiéng trén thé gi¢i nhw Harvard GSD, UCLA,
Royal Danish Academy of Fine Arts, Cornell University, Rice
University, TU Delft, Columbia University GSAPP, ETH. Cac
c6ng trinh tiéu biéu clia 6ng c6 thé ké t&i BMW Guggenheim
Lab. House and Atelier Bow-Wow, Koisuru- Buta laboratory,
Canal Swimmer’s Club in Bruges, Logement Sociaux Rue
Rebiere va nhiéu cong trinh khac.

TS.KTS. Matsumura cé hon 30 nam kinh nghiém trong
thiét ké quy hoach va quan ly dw an & ca Nhat Ban va nuéc
ngoai. Ong da thwe hién nhiéu dw an quy hoach & cac nwéc
nhw An D6, Philipin, Malaysia, Thai Lan, Trung Quéc, Han
Quéc, Bai Loan, Nam Phi... O Viét Nam, 6ng da thiét ké quy
hoach tdng thé va thiét ké db thi trung tdm Thanh phé Hb Chi
Minh. Ong ciing d& xuét nhidu phwong phap tiép can trong
quy hoach, d&c biét |a tai cac nwéc dang phat trién nhw Viét
Nam.

Phat bidu tai Hoi thao, PGS.TS.KTS. L& Quan - Hiéu
trwéng Trweng Pai hoc Kién triic Ha N6i cho réng vén dé (g
x@ trong Kién triic, Quy hoach d6 thi la mét van dé phurc tap,
lién quan nhiéu dén cac yéu té xa hoi, chinh sach, méi truong
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cling nhw nhirng cong cu, k¥ thuat trién khai. Do d6 can phai
tang cwdng hop tac nghién ctru, trao ddi chuyén mén cuy thé
sau sac mai co thé giai quyét tot cac van d& thuc té.

Theo PGS.TS.KTS. L& Quéan: “Architecture behaviorology
- Creating better accessibility to the local resources” (U'ng
x& Kién tric- Tao kha néng tiép can tét hon véi cac ngudn
lwc dia phuong) va “New approaches of Urban Planning for
cities in the word” (Cac phuong phap tiép can méi truong
trong quy hoach dé thj cho cac thanh phé trén thé gidi) 1a co
hoi quy bau dé& cac nha khoa hoc, cac giang vién, sinh vién
Trwérng c6 co hdi bdi dwéng vé chuyén mén nghiép vy, chia
sé nhirng y twdng mai trong Kién trdc va Quy hoach dwoc
tiép thu dwoc tir cac Nha khoa hoc néi tiéng trén Thé gidi.

Sau khai mac la tham luan clia hai dién gia TS.KTS.
Yoshiharu Tsukamoto va TS.KTS. Shigehisa Matsumura.

Lé tong két nam hoc 2016 - 2017 va Khai
giang nam hoc 2017 - 2018

Trong khéng khi twng birng, phan khéi clia nganh Giao
duc - Pao tao trén ca nwéc bwédc vao nam hoc maéi; sang
14/09/2017, Trwdng Pai hoc Kién tric Ha Nai long trong t&
chirc L& Tong két ndm hoc 2016 - 2017 va Khai giang nam
hoc 2017 - 2018. Pay la ndm hoc thr 3 thwe hién Nghi quyét
Dai hoi Pang bd Trwdng 1an thé XVII va danh diu 55 nam
truyén thdng dao tao clia Nha trwong. Dén dw va chung vui
v&i thay va trd Truwdng Pai hoc Kién tric Ha Noi cé TS.KTS.
Nguyén Binh Toan - Uy vién Ban Can sy Dang, Thi trwéng
B Xay dwng.

Cung tham dw budi L& con c6 éng Nguyén Hong Quan
- Nguyén B& Trwdng Bo Xay dwng; Ong Tran Ngoc Chinh -
Nguyén Th tredng Bo Xay dwng; dai dién lanh dao cac Bo,
Ban, Nganh, Co quan Trung wong va Ha Noi; dai dién cac
Cuc, Vu, Vién, Van phong B9; cac Ho6i chuyén nganh, cac
Tap doan, Téng cong ty, cac co s& dao tao, cac co quan
doanh nghiép tryc thuéc Bé Xay dwng, cac co s& dao tao
trong nwéc va Quéc té; dai dién cac nha tai tro; cac co quan
théng tin truyén thong trwc thudc Bd Xay dwng, cac co quan
théng tan bao chi Trung wong va thanh phé Ha Noi.

V& phia Trwdng Pai hoc Kién tric Ha Noi c6 PGS.
TS.KTS. Lé Quéan - Bi thw Bang ay, Hiéu trwéng; PGS.TS.
L& Anh Diing - Phé Hiéu trwdng; cac ddng chi trong Bang Qy,
Ban Giam hiéu; dai dién lanh dao cac don vi trong Trwwong
cung cac sinh vién, hoc vién cao hoc, Nghién ctru sinh tiéu
bidu dai dién cho hang nghin sinh vién va hoc vién dang hoc
tap, nghién ctru tai Trwdng Pai hoc Kién truc Ha Noi.

Trong bai phat bidu Tdng két ndm hoc 2016 - 2017 va Khai
gidng nam hoc m¢éi 2017 - 2018; PGS.TS.KTS. Lé Quén - Bi
thw Dang Uy, Hiéu trwdng Nha trwdng da khai quat nhirng
thanh twu ma Trwong Pai hoc Kién trac Ha Noi dat dwoc
trong nam hoc qua, cu thé: “Nam hoc qua, v&i sy cb géng, nd
Iwc cla ddi ngli cac can bd vién chirc, gidng vién, nguoi lao
dong cling toan thé hoc vién, sinh vién va nghién ctu sinh;
Nha trudng trién khai thuc hién Nghi quyét Dai hdi Bang 1an
the XII, Chi thi 05 ctia B6 Chinh tri, Nghi quyét TW4 khéa
XI1, Nghi quyét 01/NQ-BUK, ting cudng phdi hop gitra Dang
Gy va Ban Giam hiéu trong viéc lanh dao, chi dao thyc hién
nhiém vy ctia B Xay dwng, B6 Gido duc Dao tao va da dat
dwoc nhiéu thanh tich trén moi linh vwc hoat dodng, thwc hién
thanh céng ké& hoach dao tao 2016-2017 nam trong Chién
lwoc phat trién Nha trwdng dén ndm 2025. ..

Cong tac dao tao ctia Nha trwérng c6 rat nhidu cb gang dé

ddi mai va phat trién. Dac biét trong hai nam 2015-2016, Nha
trwong mé thém dwoc 4 ma nganh dao tao & bac Pai hoc,
dap (rng yéu cau phat trién clia nganh Xay dung, phu hop
véi thue tién xa hoi. Cac chwong trinh dao tao Quéc té phat
trién va tirng buwéc khing dinh dwoc chét lwong, vi thé nhw
Chuong trinh dao tao Kién tric sw tién tién s dung tiéng
Anh va Chuong trinh d&o tao Kién tric canh quan s dung
tiéng Phap dang tién t&i dworc cong nhan va cap bang cla
cac Trwdng Pai hoc déi tac...”

B4o cao tbng két cling d& chi ra 6 nhiém vu trong tam
trong ndm hoc 2017-2018; tiép tuc trién khai cac chwong
trinh, d& an céng tac ctia Nha truwdng theo cac nhiém vu phat
trién giai doan 2016 - 2020; ddng thdi thwe hién cac nhiém
vu phuc vu cho viéc ddi méi, mé réng hop tac trong nwéc va
Quéc té nhdm xa hoi hda ndi dung, huy déng cac ngudn lyc
phuc vu cho muc tiéu phat trién.

Thira Gy quyén clia B6 trudng; Thir trudng Bo Xay dwng
Nguyén Dinh Toan da trao Cé& thi dua clia Bd Xay dwng cho
Trwérng Pai hoc Kién trac Ha Noi; trao Bang khen cta Bo
trwdng Bd Xay dwng cho cac tap thé va ca nhan cé thanh
tich xuét sac, hoan thanh ké hoach, nhiém vu cong tac nam
hoc 2016 - 2017; trao Quyét dinh vé viéc ting thwéng Chién
si thi dua nganh Xay dwng cho cac ¢4 nhan cé6 thanh tich
xuét s&c tiéu bidu.

Thay mat Ban Can sy Bang, lanh dao B) Xay dwng; Th
trwéng Nguyén Dinh Toan gl 1&i chiic mirng téi tap thé lanh
dao Nha trwdong, cac can bd, cac théy giao, cb gido, sinh vién
va hoc vién Nha trwdng nhan dip nam hoc méi 2017 - 2018.

Lanh dao B Xay dwng nhan thdy Trwong Dai hoc Kién
trac Ha Noi da tiép tuc ddi mai va phat trién tét theo hwéng
chudn hoa, hién dai héa va héi nhap Quéc té, tré thanh mot
trung tam dao tao, nghién ctu khoa hoc va chuyén giao cong
nghé. Nhirng né lwc va thanh céng buwéc dAu cua Pai hoc
Kién trac Ha Noi da tao ra khi thé mai, sdc thai méi cla gido
duc dai hoc Viét Nam trén con dwdng ddi méi can ban, toan
dién theo cha trwong cua Bang va Nha nuéc.

Th trwdng chi rd cong tac ddo tao, bdi dwéng ddi ngi
can bd, va ngudn nhan lyc dang dwoc Pang, Nha nwéc va
Bo Xay dwng d&c biét quan tam; la mét phan rat quan trong
trong tién trinh thwe hién chién lwoc can bo trong thei ky
ddi m&i ctia Dang. Nha trwdng can tiép tuc phat huy tinh
than doan két dé tao sy ddng thuan nhét tri cao dé hoan
thanh xuat sic nhiém vu ndm hoc méi. Bén canh do, can tap
hop ddi ngd gidng vién giau kinh nghiém, dwoc ddo tao, bdi
dudng chuyén mén va dao dtrc nghé nghiép nham muc dich
tiép tuc mé réng hop tac song phwong, da phwong véi cac
Té chirc Quéc té trong Iinh virc dao tao va nghién cteu.

Tai budi L&, Nha trwdng dé trao béng cho 10 tan Tién si
béo vé thanh cong luan an trong nam hoc 2016 - 2017; Trao
phan thuwéng cho cac sinh vién cé thanh tich xuét sdc ndm
hoc 2016-2017, sinh vién t6t nghiép thi khoa n&m hoc 2016-
2017; sinh vién dat tht khoa dau vao nam hoc 2017-2018.
Dai dién cac nha tai trg: Téng Cong ty Tw van Xay duwng Viét
Nam, Ngan hang D4u tw va Phat trién Viét Nam BIDV Chi
nhanh Ha Tay, Cong ty LIXIL INAX Viét Nam, Céng ty CP
Dich vu Tw van Thiét K& IBSTAC va Tap chi Kién tric d4 trao
hoc bdng va phan thuwdng cho céc sinh vién xuét sic...

Dai dién cho cac Tan sinh vién, sinh vién Vi Hai Béng
- L&p 17MT2 bay t6 niém vinh dw, tw hao khi dwoc 1a sinh
vién cta Dai hoc Kién tric Ha Nai va tin twéng sé tiép ndi
truyén thdng cac thé hé sinh vién cia Trwdng, tich cuc hoc
tap, nghién ctru khoa hoc, trau ddi k§ nang ciing nhw pham
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chét dao dlrc trong sang d& mai nay gép phan dwng xay dét
nwoc.

Nhin lai chang dwéng da qua, tap thé can bo, giadng vién
va sinh vién toan Trwdng vd cung vinh dw va ty hao duoc
lam viéc, giang day va hoc tap tai Treong Pai hoc Kién truc
Ha Noi - Mét ngdi trwng cé bé day truyén théng 55 nam
dao tao va la ngdi trwdrng dao tao ra nhiéu thé hé Kién tric
sw, Ky sw, Clr nhan tai ndng cho dat nuwéc. Con dwéng phia
trwéc con nhiéu chong gai, vat va nhwng toan thé can bo,
gidng vién, sinh vién va hoc vién Trwdng Dai hoc Kién tric
Ha Noi s& cb gang phan d4u dé& dat duoc nhivng két qua hoc
tap cao nhét, 1am rang danh cho ban than, gia dinh va Nha
trwéong, gép phan vao sy hung thinh va phat trién cta dat
nwéc trong twong lai.

Trudng Pai hoc Kién tric Ha Noi trao
bang tot nghiép cho 411 tan Thac si

Chiéu 12/08/2017, Trwéng Pai hoc Kién truc Ha Noi da
long trong t& chirc L& Trao béng Thac si (khda 2015 - 2017)
cho 411 hoc vién thuéc 05 chuyén nganh: Kién tric cong
trinh, Quy hoach vuing d6 thi, Quan ly do thj va cong trinh, Ky
thuat xay dwng cong trinh dan dung va céng nghiép va Ky
thuat co s& ha tang.

T&i dw budi L&; vé& phia Dang Gy, Ban giam hiéu Truong
Pai hoc Kién tric Ha N6i c6 PGS.TS.KTS. Lé Quan - Bi thw
Pang ay, Hiéu trvdng Nha tredng; cac Phé Hiéu triedng Nha
trwdng: PGS.TS. L& Anh Diing, TS.KTS. Ngé Thj Kim Dung.
Du bubi I& con cé cac thay gido, c6 gido trong Dang Gy, Ban
giam hiéu Nha truong; sy hién dién clia cac nha khoa hoc;
s c6 mat clia cac thay gido, co gido dai dién cho cac khoa,
phong ban chirc nang trong Trwedng va dac biét sy cé6 mat

THE LE VIET VA GUI BAI

cla cac tan Thac si cuing gia dinh, ban bé va déng nghiép.

Theo Bao cao: khda dao tao Thac si 2015 - 2017 dwoc
tuy&n sinh tai Trweng Dai hoc Kién tric Ha N6i vao thang
3/2015 va hoan thanh bdo vé luan van vao thang 4/2017.
Vé két qua dao tao chung, sb cong nhan hoc vién cao hoc la
471 hoc vién. S6 dwoc bao vé luan van va cip bang Thac si
la 411 hoc vién.

Tai budi 18, PGS.TS. Nguy&n Tuan Anh - Trwédng Khoa
Sau dai hoc da I&n céng bd Quyét dinh Tét nghiép va cap
Bang Thac sf; Quyét dinh khen thwéng cho céc hoc vién c6
thanh tich trong hoc tap va cong tac tap thé.

Thay mat Dang Gy, Ban gidam hiéu Nha trwong, PGS.TS.
KTS. Lé Quan - Bi thv BPang uy, Hiéu trwdng Nha trwong
da phat bidu va chiic mirng cac tan Thac si. Hiéu truéng Lé
Quan cho biét: “Trong n&m qua, dwoc sw quan tam cla lanh
dao B6 Xay dwng, B6 Giao duc va Bao tao, cong tac dao tao
sau dai hoc cua Trwdng Dai hoc Kién tric Ha Noi da khéng
ngrng ddi m&i, nang cao chét lwgng ddo tao va tién t6i hoi
nhap Quéc té. Cong tac dao tao ludn dap (rng yéu cau phat
trién theo yéu cau xa hoi...”

Nhan dip nay, PGS.TS. KTS. Lé Quan cling gti I&i cam
on t&i sy quan tdm cla lanh dao BJ Xay dwng, B Gido duc
va Dao tao da tao nhidu diéu kién thuan lgi cho Truwdng Dai
hoc Kién tric Ha Noi trong viéc dao tao can bd co trinh @9,
phuc vu tét cho sw nghiép Cong nghiép hoéa, Hién dai hoa
dat nwéc. Hiéu trwdng L& Quan cling cdm on sy hop tac cla
cac nha khoa hoc, cac thay c6 gido, sw cb gang né luc cla
cac tap thé giang vién, can bd, vién chirc va cac hoc vién; sw
quan tam, tao diéu kién gilp d& va tai tro clia cac co quan,
cac Tap doan, cac Hoi nghé nghiép...vi sw nghiép phat trién
chung cta Nha treong.

CHO TAP CHi KHOA HOC KIEN TRUC — XAY DUNG

1. Bai gri dang tap chi phai la cong trinh nghién ctru
clia tac gia, chwa dang va chwa gl dang & béat ky tap
chi nao khac.

. Bai glri dang bang tiéng Viét hoac tiéng Anh, duoc
danh may tinh, in trén 1 mat gidy khd A4 thanh 2 ban
(phong chir Arial (Unicode), c& chir 11; I& trén va |&
dwdi 3cm; 18 phai va 1& trai 3cm).

. Céc hinh vé& phai ré rang, chuan xac. Néu bai c6 anh
thi phai gvi kém anh gbc d6 phan giai 200dpi. Hinh vé
va anh phai duoc chu thich day du.

. Céc cong thirc va cac théng sb cé lién quan phai
dwoc ché ban bang phan mém Mathtype (ké ca cong
thirc hodc cac thanh phan ctia cong thirc c6 trén cac
dong van ban).

. Tai liéu tham khao, trich din phai c6 du cac théng
tin theo trinh tw sau: Ho tén tac gia (hoac chu bién),
tén sach (tén bai bao/tap chi, tén bao cao khoa hoc),
noi xuat ban, nha xuat ban, ndm xuat ban, trang trich
dan.

6. Ghi rd ho, tén, hoc ham, hoc vi, noi lam viéc, sb dién
thoai, e-mail cla tac gia kém theo mét file chira ndi
dung bai bao.

7. Bai viét phai cé tén bang tiéng Viét va tiéng Anh, cac
ttr khoa tim kiém. M&i bai can kém theo phan tom tat
bang tiéng Viét va tiéng Anh (c& chi 10, tbi da 1a 150
tr) cung cap nhirng ndi dung chinh cla bai viét.

. CAu truc bai bdo gébm cac phan: dan nhap, néi dung
khoa hoc va két luan (viét thanh muc riéng). Bai bao
phai dua ra dwoc cac két qua nghién clru méi hodc
cac wng dung md&i hay phai néu dwoc hién trang,
nhirng huwéng phat trién co ban cla van dé dwoc dé
cap, kha nang nghién ctu, phat trién va &ng dung
tai Viét Nam. Bai gi¢i thiéu téng quan khéng qua 10
trang; cong trinh nghién ctru va trién khai rng dung
khong qua 8 trang.

. V@i bai théong tin khoa hoc, tin ngén: La cac bai dich
tdng thuat, tdng quan vé cac van dé khoa hoc cong
nghé xay dwng kién tric cé tinh thei sy.

10.Khong tra lai ban thdo cho nhirng bai khéng dang./.
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