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PANH GIA HIEU QUA THIET KE SAN BE TONG COT THEP
_CAC CONG TRINH XAY DUNG DAN DUNG
TREN PIA BAN HUYEN TRA CU - TINH TRA VINH

Nguyén Thanh Céng', Tt Hong Nhung?

EVALUATING THE EFFECTIVE DESIGN OF REINFORCED CONCRETE
FLOOR SLABS IN CIVIL WORKS IN TRA CU DISTRICT — TRA VINH
PROVINCE

Nguyen Thanh Cong!, Tu Hong Nhung?

Tém tat — Bai bdo thuc hién ddnh gid hiéu
qua thiét ké két cdu san bé tong cot thép ciia
cdc cong trinh xdy dung ddn dung khu vuc
huyén Tra Ci, tinh Tra Vinh. Sit dung ho so
thiét ké ciia sdu cong trinh thuc té, ching toi
thiét ké lai san theo TCVN 5574 — 2018. So
sdnh két qud nghién citu voi thiét ké trong
thie té, cho thdy hau hét thiét ké trong thuc
té déu chon lon hon hodc bdng so vii thiét
ké ciia chiing téi: bé day san lon hon tir 0%
+ 20%, ham luong cot thép l6n hon tir 0%
~ 63,3%, khdi lugng san lon hon tir 0% -
20%. O day, chiing t6i khuyén nghi ki su phdi
chon phuwong dn thiét ké t6i wu nhdt cho san
dé gidm duogc tinh tdi, ham luong cot thép
hop li ma vdan ddam bdo khd ndng chiu luc va
dem lai hiéu qud cao cho thiét ké tong thé’
cong trinh.

Tiv khoa: bé day san, ham luwong cot
thép, khoéi lwong san, tinh Tra Vinh.

Abstract — This study was conducted to
determine the effectiveness of the design of
reinforced concrete slabs of several civil en-
gineering projects in Tra Cu district — Tra
Vinh province. Utilizing the design docu-
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ments of 6 projects, these slabs were re-
designed based on TCVN 5574 — 2018. The
design results were compared with those pro-
vided in the design documents. The results
show that most of the design in the provided
documents was either greater than or equal
to the end design studied: the slab thickness
is from 0% - 20%, the steel percentage of the
slabs are from 0% - 63,3%, and the concrete
quantity is from 0% - 20%. In conclusion, it
is recommended for engineers to select an
optimal slab design technique in order to
reduce dead loads, to provide a reasonable
steel percentage and still being capable of
carrying loads, which will result in an effec-
tive design for the project.

Keywords: concrete quantity, slab thick-
ness, steel percentage, Tra Vinh province.

I. PAT VAN BE

Nhu ciu xay dung cic cong trinh din dung
la yéu t6 bat budc cho su phat trién kinh té,
xa hoi cua huyén Tra Cu, tinh Tra Vinh. Giai
phap két ciu san bé tong cdt thép (BTCT)
dudc uu tién st dung cho loai cong trinh nay
vi n6é mang lai hiéu qua cao, chi phi hgp li,
dé thi cong, dé dang tim vat liéu.

Hién nay, do huyén Tra Cu dang phat trién
véi tbc do tuong d6i nhanh nén nhu cau xay
dung cic cong trinh dan dung rat 16n. Nhiéu
cong trinh da va dang dugc xdy dung nhu
trudng hoc, tru sé cé quan hanh chinh, chua,
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van phong lam viéc cua doanh nghiép, nha &
tu nhan. .. mang tinh da dang cao. Tuy nhién,
céac cong trinh dan dung & huyén Tra Ci déu
thuoc loai thip tang, ¢ kién tric gian don,
két cAu san hau hét 1a san BTCT.

Tuy thudc vao yéu cau cu thé, cic bd phan
két cAu cung loai (san, dam...) trong mot s6
cong trinh cling cong ning, tinh chit tai trong
néu trén da dugc thiét ké véi nhiing gia tri
khac nhau. Muc tiéu cua bai bao la danh gia
hiéu qua ctia viéc thiét k&, phan tich kha ning
chiu Iuc cta két ciu san BTCT. Trong do,
chiing t6i phan tich cdc ban vé thiét ké san
BTCT trong ho so thiét ké ki thuat thi cong
cua sau cong trinh dan dung dugc xay dung
trong thoi gian tif nim 2014 dén nim 2017
trén dia ban huyén Tra Cu, tinh Tra Vinh.

St dung ho so thiét ké clia sdu cong trinh
trén, ching toi thiét ké lai san theo TCVN
5574 — 2018. Nhiing yéu td dugc phan tich
trong thiét k& cta ching t6i gdm: cach chon
bé day san, ham lugng cbt thép trong san,
khéi lugng san theo 1i thuyét tinh todn ctia
TCVN 5574 — 2018. Sau do, ching t6i so
sanh két qua thiét ké v6i cac ho so thiét ké
san cla cdc cong trinh thuc té. Trén co s&
do, chung to6i danh gia hiéu qua cua cong tac
thiét ké san BTCT trén dia ban huyén Tra C,
tinh Tra Vinh; dong thdi, ching tdi kién nghi
trong thiét ké cong trinh dan dung, ki su can
thiét ké san hop 1i vé bé day, ham ludng cot
thép véi kha ning chiu luc vita dd. Diéu nay
s& giip gidm chi phi va tinh tai trong thiét
ké cac cau kién c6 lién quan. Thém vao do,
khi thiét ké san, ki su can xét dén do tin ciy
clia cic sb liéu c6 lién quan.

II. TONG QUAN NGHIEN CUU

Theo tic gid Ngo Thé Phong [1] va Vo
B4 Tam [2], san BTCT dudc st dung rong
rdi trong xay dung v6i nhiéu dang khac nhau
nhu san nha dan dung, cong nghlep, cac dang
mai bing, mai nghleng, ban cau thang, céc
dang mong, day bé, thanh bé, tuong chén,
méng be. Cau kién co ban clia san phang 1a
ban san va dam. Gb6i dd san c6 thé 1a tudng
hoic cot. Hién nay, két cAu san clia cic cong
trinh dan dung trén dia ban huyén Tra Cu,
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tinh Tra Vinh st dung hé san suon BTCT
toan khdi.

Trong viéc thiét ké cong trinh, Ngo Thé
Phong [1] chi ra ring hé san c6 anh hudng
rit 16n t6i su 1am viéc khong gian ctia két cAu.
Theo V& B4 Tam [2], két ciu san truc tiép
nhan tii trong thang ding dé truyén xudng
tuong va cot, sau d6 1a xubng moéng; san 1a
vach ciing nam ngang tiép nhin tai trong
ngang (gi6, dong dit...) roi truyén xudng
méng. Viée lua chon phuong 4n két cAu san
hop i rit quan trong, ki su cin phéan tich
ding va phu hop véi cong trinh thuc té dé
dua ra phuong 4n san t6t nhit cho cong trinh.

Theo Vién Khoa hoc Cong nghé cia Bo
Xay dung [3], bé day 16p bé tong bao vé san
tit 10 mm dén 20 mm nhiam dam béo sy lam
viéc dong thoi clia cbt thép va bé tong trong
moi giai doan, cling nhu bao vé cbt thép khoi
tac dong cua khong khi, nhiét do va cac tac
dong tuong tu.

San suon BTCT toan khéi c6 uu diém 1a
tinh toan don gian. N6 dugc st dung phé bién
6 nudc ta véi cong nghé thi cong da dang va
khong qua phlIc tap. Tuy nhién, nhudc di€ém
ctia n6 1a chiéu cao dam va do vong clia ban
san rt 16n, khi vugt khdu do 16n. Vi vy,
chiéu cao tang cta cong trinh 16n sé gay bat
loi cho két cAu khi chiu tai trong ngang va
khong tiét kiém chi phi vat liéu, khong tiét
kiém khong gian st dung.

Ng6 Thé Phong [1] va V& B4 Tam [2] cho
rang dic diém chu yéu cta két cdu sin 1ané &
vi tri ndm ngang. Chiing t6i nhan thy, hé két
cAu san suon toan khoéi khong tng luc trudc
cia cac cong trinh xdy dung dan dung, san
tua 1én cac két cAu do (gbi tua) theo phuong
ding la tuong, cot, khung. Duéi tac dung cua
tai trong diing, ban san chi lam viéc chiu uén.

Trong bai bao nay, chung t6i danh gia hiéu
qua thiét ké sain BTCT ctda cdc cong trinh
xay dung dan dung trén dia ban huyén Tra
Cu, tinh Tra Vinh. Ti d6, ngudi ki su c6 thé
st dung két qua nghién ctiu ndy dé chon ra
phuong 4n thiét k& san t6i wu nhAt.
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POI TUONG VA PHUONG PHAP
NGHIEN CUU

I1I.

Nghién ctiu dugc thuc hién trong thoi gian
tif thiang 2 dén thang 5 nim 2018 tai Ban
Quén 1i Dy 4n Pau tu cidc Cong trinh Xay
dung Co ban huyén Tra Cd, Phong Kinh té
va Ha tang huyén Tra Cu.

Déi tugng clia nghién ciu nay 1a cac ho so
thiét k& ki thuat thi cong ctia sdu cong trinh
xdy dung - cac cong trinh nay ching toi da
két hop di khdo sat thuc té.

Chung t6i khao sat cac cong trinh xay dung
dan dung trén dia ban huyén Tra Cu, tinh
Tra Vinh cao tit bon tang tré xubng, chi yéu
diing hé két ciu chiu luc khung dam c6 nhip
va buéc ¢t nho (nhip < 6 m, buée cot < 5
m), chi don thuan tinh todn ban san chiu tai
trong theo phuong thang ding va tinh todn
chiu tai trong theo phuong ngang cho ciu
kién dam va cot; chua c6 cong trinh st dung
két cAu vich cing, 16i d€ tinh todn san chiu
tai trong ngang. Vi do 6 san cé kich thuéc
tuong dbi nhd nén bién dang (dd vong, bé
rong khe nut) ctia 6 san khong 16n va khong
4nh hudng nhiéu dén tinh thim mi cong trinh.
VAn dé dit ra 1a ching ta c¢6 can thiét phai
thiét ké san c6 hé sb6 an toan cao nhu thé
khong? Vi viéc chon bé day san 16n, ham
lugng cbt thép cao sé 1am ting tinh tii clia
san tac dung 1én két cAu dam, cot mot cach
khong can thiét. Tir d6, ching toi dit ra yéu
cau 12 can phai thiét ké giam bé day san, ham
lugng cbt thép trong san & miic chi cin dam
bao theo tiéu chuin cho phép dé lam gidm
khdi lugng 6 san.

Vé nghién cifu li thuyét, chiing ti tim hiéu,
tong hop céac vin bdn, tai liéu da co, cdc tu
liéu thuc té 12 hd so thiét k& ki thuat thi cong
clia cic sdu cong trinh xay dung; dong thoi,
chiing toi két hop di khéo sat thuc té sau cong
trinh ndy. Sau d6, ching t6i tién hanh phan
tich, tdng hop 1i thuyét tinh toan két ciu san.
Viéc tinh toan két cAu san theo trang théi gidi
han thi I (vé kha ning chiu luc), trang thai
gi6i han thi 1T (vé bién dang); thu thap sb
liéu thuc té vé bé day 6 san, ham lugng cdt
thép da bd tri, khdi luong 6 sin clia cic cong
trinh c6 cung cong nang lam viéc, cung tinh
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chét tai trong (thiét ké cac 6 san chi don thuan
chiu tai trong theo phuong thang ding), st
dung bé tong c6 cung cip do bén.

Vé nghién ctiu thuc nghiém, ching toi st
dung phuong phap thuc nghiém khoa hoc,
thuc hanh tinh toan trén sau cong trinh thuc
té gom: Cum Quan 1i Hanh chinh xa Phudc
Hung [4], Truong Trung hoc Co sé Dai An
[5], Trudng Mau gido Dai An [6], nha dan
Ting Vin Muon [7], Truong Ti€u hoc Long
Hiép A [8], Truong Trung hoc Co sé Phudc
Hung [9].

Bai viét ddnh gid phuong 4n thiét ké, tinh
hiéu qué cda thiét k& san va so sanh thiét ké
ctia ching t6i v6i thiét ké trong thuc té trén
cdc tiéu chi: bé day san, ham lugng cbt thép
bd tri trong san (c6t thép chiu md men duong,
c6t thép chiu m6é men 4m), khoi lugng 6 san.

IV. KET QUA VA THAO LUAN

A. Phdn tich su lam viéc va phwong phdp
tinh san BTCT

1) San suon toan khoi loai ban dam: Khi
ban san dudc lién két (dAm hoidc tudng) &
mot canh (lién két ngam) hodc & hai canh
dbi dién (ké tu do hoic ngam) va chiu tai
phan bb déu, ban chi chiu udn theo phuong
c6 lién két, ban chiu luc mot phuong.

San gém c6 ban san va hé dam duc lién
toan khdi, san loai ban dam khi ti s6 cdc canh
0 ban Lo/L; > 2. Vé so do tinh két ciu, san
dudc xem ké 1én dam phu, dam phu xem nhu
ké 1én dam chinh, dam chinh xem nhu ké 1én
cOt.

Pé x4c dinh ndi luc trong cdc bd phan clia
san, ching ta c6 thé dung so dd dan hdi hoic
s0 do c6 ké dén bién dang déo. Két cAu san
cua cong trinh xay dung dan dung trén dia
ban huyén Tra Cu, tinh Tra Vinh dudc lua
chon tinh todn theo so dd dan hoi.

2) San suwon toan khéi loai bdn ké bén
canh: Khi san c6 lién két & ca bdn canh 1a
tua khi hy/h,<3, tu do khi hy/hy = 0, ngam
khi hy/hy > 3, tai trong tic dung trén san
truyén dén cac lién két theo ci hai phuong.
San sé chiu lyc theo hai phuong.

San gdm c6 ban san va hé dam diic lién
toan khdi, san loai ban ké bdn canh khi ti sb
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cac canh 6 ban Ly/L; < 2 (thuong 1iy 1 +
1,5), kich thuéc cac canh L, Lo =4 m = 6
m.

Tuong tu nhu ddi véi san ban dam, két cau
san loai ban ké bon canh ctia cong trinh xay
dung dan dung trén dia ban huyén Tra Cu,
tinh Tra Vinh dudc lua chon tinh toan theo
sd do dan hoi.

B. Cdc budc thiét ké két cdu san
Thiét ké két ciu san theo sdu buéc sau:
- Bu6c 1: Chon so bd bé day san, chiéu
cao va chiéu rong tiet di€n dam.
D

—XL1
m

hs

D = 0,8 = 1,4 1a hé s6 phu thuoc vao tai
trong (tai trong cang I6n thi D cang 16n); m
12 hé s6 phu thudc vao lién két clia san va su
lam viéc clia san; v6i san ban dam ldy m =
(30+-35), véi ban ké bdn canh c6 thé liy m
= (40+-45); L, la canh ngz“in cia 6 ban san.

- Budc 2: Xac dinh so do6 tinh (Hinh 1)

Cit mot dai ban c6 chiéu rong b = 1 m
theo phuong canh ngin va canh dai (d6i véi
san ban ké bén canh). Chiing tdi x4c dinh céc
yéu t6: nhip tinh toan, lién két clia 6 ban san
va tai trong tac dung 1én 6 ban san & Buéc
3.

- Bu6c 3: Xdc dinh tai trong, gdm tinh tai
va hoat tai

+ Xdc dinh tinh tai phan bd déu tic dung
Ién san

n n

Z(gf X ngi) = 2(792' X 59@' X ngi)

g, — tai trong tinh todn cua san.

g¢ — tai trong ban than cta 16p chu tao san
thu i.

n, — hé sd vugt tdi cla 16p ciu tao san
thu i.

+ X4c dinh hoat tai phan b déu tic dung
Ién san

s

Ps = D° X Ny

ps — hoat tai tinh toén cla san n, — hé¢ sb
dd tin cay ctia hoat tai, 14y theo Vién Khoa
hoc Cong nghé cua B6 Xay dung [10] p. —
hoat tai tiéu chuan tac dung 1én san, 14y theo
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Vién Khoa hoc Cong nghé cua Bo Xay dung
[10]

+ Xéc dinh t6ng tai trong phan bd déu tic
dung 1én san

qs = (gs _'_ps) X 1m

- Budc 4: Xac dinh ndi luc. V6i san ban
ké bodn canh tinh theo so d6 dan hoi

+ Truong hgp xem ban san l1a 6 ban don

M6 men duong 16n nhdt & nhip: M; =
m;; P; My = m;3P

M6 men am 16n nhit & gbi: M; = k;,P;
M;r = kP

+ Truong hdp xem ban san 1a 6 ban lién
tuc

M6 men duong 16n nhit & nhip: M; =
mnP’ + mﬂP”; MQ = m12P’ + mZQP”
Mo men am 16n nhat & goi : M; = k;;P;

M;; = kP )

m;y, My, ki1, Ko 12 cac hé so tra bang phu
thudc vao so dd tinh ctia 6 san thudc & sb
méy trong 11 loai & ban clia sin ban ké bon
canh.

q = ps/2;9" = gs + ps/2; P = qs X L1 %
LQ;P/:q/XLlXLQ;P//:q”XLlXLQ

- Bu6c 5: Tinh todn vé bé tong cdt thép

C6 md men M, cac dit lidu vé vt liéu, tiét
dién tinh toan. Gia thiét a = 10 mm - 20 mm

Cong thiic tinh toan cbt thép: hy = h

- a0, M__. ¢ = 1— VI—=20,;

7o Rpbh3
Ag

— C’YbRIz%bho

- Budc 6: Kiém todn do vong cua san theo
trang thai gidi han II

Kiém tra theo diéu kién: f <[f,,]

Theo Vién Khoa hoc Cong nghé cia Bo
Xay dung [3], v6i nhip san L < 5 m, [fy,] <
L/200; nhip san S m < L < 10 m, [f,,] =25
mm; nhip san L > 10 m, [fy,] < L/400.

bo vong f/: aqgﬁ Véi D = %

« - 1a h€ so tra bang; D- Do cing tru; p -
hé sb possion, v6i BTCT u = 0,2.

- Budc 7: Thiét ké chi tiét va thé hién ban
veé thi cong.

C. Thiét ké san BTCT cua sdu cong trinh
thuc té

Chiing tdi nghién ciu cac ho so thiét ké,
ho s hoan cong cua sau cong trinh thuc te
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Hinh 1: a) So dd tinh san ban ké bbn canh; b) So dd tinh san ban dim

(Nguon: Tdc gid thuc hién)

Bang 1: Bang tra hé sd o

L2/

1,0 1,2 L,

(5]
[u—

4 1,5

L1

0,00126/ 0,00150 0,00172 0,00191 0,00207| 0,00220

l1am co s6 cho viéc so sanh va ddnh gia thiét
ké két cAu san. Tiép theo, chiing tdi tién hanh
thiét ké 6 san clia cdc cong trinh néu trén theo
TCVN 5574-2018 [3] va dua ra cac nhan xét.

1) So sdnh thiét ké cia chiing t6i Vi thiét
ké trong thic t6: Sb lidu thiét k& thé hién
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trong Bang 2, 3 va Hinh 2.

Chu tao san dudc chon gidng véi thuc té
nhu Béang 3 (riéng chiéu day ban san 1a két
qua thiét k& clia tac gid). Pbi véi cong trinh:
Truong Trung hoc Co sé Pai An, Truong
Tiéu hoc Long Hiép A, Trudng Trung hoc
Co s Phuéec Hung, 6 san c¢6 thém buc giang.

Bang 4 thé hién két qua thiét ké ctia chiing
t6i vdi thiét ké trong thuc té. Trong d6, chiing
toi tinh toan ndi luc san theo hai truong hgp 6
ban don va 6 ban lién tuc. Pong thdi, ching
toi chon phuong 4n thiét k& t6i uu nhit &
truong hop xem ban san 1a 6 ban lién tuc.

Tién hanh so sanh giita thiét ké clia chiing
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Bang 2: Bing sb liéu tinh todn cta cdc cong trinh thuc té

Kich thwéc dim Vit liéu st dyng
o ) Kich thwic & Cong
Tén cong trinh R bao quanh U e .
san L,xL., . B& tong Cot thép niang
0 san
Phong
I o +6<10|
Cum Quan li Hanh chinh x3 Phudc Hung 3mx5m 200 mm x 400 mm . ) lam
Cip 46 | loai CI co .
. ] viée
bén chiu | ceong dé :
. . . Phong
Trurdong Trung hoe Co s& Dai An 36mx36m | 200mmx400mm | nén B15 | chiu kéo h =
oc
(méc R, = )
. o - Phong
Trrong Mau giao Pa1 An 35mx35m | 200mmx400mm | 200), co | 225MPa h
oc
cuomg 48 | + ¢ = 10 .
2 s R ) i ) . | Phong
Nha ddn Tang Van Mudn 40mx45m | 200mm x 400 mm | chm nén | loa CII co ]
ngu
Ry = 85 | cwdng db g
. -2 - . , | Phong
Trrong Tiéu hoc Long Hiép A 33mx39m | 200mmx400mm | MPa , | chiu kéo b
Qoc
Yo = 1 R-s = _
. . . Phong
Trirdng Trung hoc Co 56 Phurde Hung 3.6mx39m | 200 mm x 400 mm 280MPa b
oc

+ ru _
1‘ 200x400 {
| |
s |18 g
2 I8 gl
| |
} 200x400 %
(=
| so0 |

Hinh 2: O san cong trinh Cum Quéan 1i Hanh
chinh xa Phuéc Hung
(Nguon: Tdc gid thuc hién)

t6i va thiét ké trong thuc té theo céc tiéu chi:
bé day san h,(mm), ham luong cbt thép &
nhip theo phuong canh ngan i, L1(%), ham
luong cbt thép & nhip theo phuong canh dai
tinLo(%), ham luong cbt thép & gbi theo
phuong canh ngan 1, L1(%), ham lugng cbt
thép & gbi theo phuong canh dai ji, Ly(%),
khdi luong 6 san G(T). Két qua thé hién trong
Bang 5 va cic biéu do ¢ Hinh 3.

2) Thdo ludgn: Dbi v6i cong trinh Cum
Quan 1i Hanh chinh xa Phuéc Hung, Truong
Trung hoc Co sé Dai An, Trudng Mau gido
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Pai An, nha dan Ting Vin Mudn: Tuy bé
day ban san, ham luong c6t thép & nhip va &
gbi theo hai phuong, khéi lugng san déu nhod
hon hoidc biang so véi thuc té nhung né van
dam bao kha nang chiu lyc ctia ban san. B0
vong clia san thda man diéu kién cho phép.

D6i véi cong trinh Trudng Tiéu hoc Long
Hiép A: Bé day ban san, ham ludng cbt thép
& nhip theo hai phuong va & gbi theo phuong
canh dai, khdi luong san déu nhd hon hoic
bang so vdi thuc té. Riéng ham lugng cbt thép
& gbi theo phuong canh ngin 16n hon so vé6i
thuc té. Thiét ké cta ching t6i do chon bé
day ban san nho, thép bd tri cho san chénh
léch it v6i két qua tinh nén ham lugng cot
thép 16n hon thuc té. Tuy nhién, kha niing
chiu luc ciia ban san van dudc dam bao, do
vong cla san thda man diéu kién cho phép.

P6i v6i cong trinh Trudng Trung hoc Co
s& Phuéc Hung: Tuy bé day ban san, ham
lugng cbt thép & nhip, khdi lugng san déu
nhd hon hoic bang so véi thuc té nhung kha
ning chiu Iyc cia ban san van dugc dam
bdo. Riéng ham luong cbt thép & gbi theo
hai phucng 16n hon hoic bing so véi thuc
té. Thiét ké cta ching toi chon bé day ban
san nhd hon; dong thdi, do viéc chon thép
bd tri cho san chénh 1éch it v6i két qua tinh
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Bang 3: Bing cAu tao san cédc cong trinh theo thiét ké cta tic gia

. Chiéu day | Trong lwong Hé sé < .
Ciu tao hs (mm) tiéu chuén ¥ vwot tiin Ciu tao san
Lép gach ceramic 10 2000 (daN/m?) 1,2 Lép gach ceramic
Lé6p vira lot 20 1800 (daN/m?) 1,2 Lép viia lot
Ban san bé tong cot thép 80 2500 (daN/m?3) 1,1 Eé" san ;
e 4 Gp via trat tran
3 0P VUd frat tran
Lép vita trat 15 1800 (daN/m?) 1,2 He thong Ky thuat
Hé théng ky thuat 50 (daN/m?) 13 -7’7// /%ﬁ—

nén ham lugng cbt thép 16n hon thuc té. Tuy
nhién, kha ndng chiu luc clia ban san van
dudc dam bao.

Céc thiét ké két ciu san thuc té ¢ cac chi
ti€u 16n hon so véi tinh toan cua chung toi.
Vi vay, day 1a diéu chua hop 1i vé mit ki thuat
va kinh té. Tuy nhién, néu xét trén phuong
dién mot ki su thiét ké, diéu nay ciing 1 can
thiét. B&i vi, ki su c6 qua nhiéu thong sb
chua dd do tin cly va cic thong sb gia thiét
trong qud trinh tinh todn nhu cdc gia thiét
vé so dd tinh, cdc tai trong, vat liéu dan hoi,
dong chét, qud trinh thi cong... Piéu d6 din
dén tinh toan thiét ké 6 san c6 hé sd an toan
cao bang viéc chon cic thong sb nhu bé day
san, ham luong ct thép, khdi luong san cao
hon so véi tinh toan cua tac gia.

Néu so sanh truong hop xem cic 6 san doc
lap (ban don) véi trudng hop xét trong tong
thé clia toan bo 6 san cla cdc cong trinh xay
dung (ban lién tuc) thi trudng hop thiét ké
ban san 1a ban lién tuc cho két qua hop li
nhat. Tuy nhién, néu xem ban san 12 ban lién
tuc thi cdc 0 san xung quanh phai c6 chénh
léch vé kich thuéc nhd dé anh hudng ciia cic
0 san & xa O ban dang tinh 12 nhé nhit va
mod men Am & gdi clia 6 san dang tinh va cic
6 san xung quanh gan bang nhau.

3) Ddnh gid két qud nghién ciiu: Viéc tinh
toan két cdu san du theo phuong phéap nao,
tinh toan chi tiét dén dau, két qua cling chi
12 gan ding. B&i vi, moi viéc tinh todn déu
phai dua vao mot sd gia thiét nham don gian
héa trong khi cic gia thiét déu 1a gin ding.

VE tdi trong, gia thiét vé hoat tai 12 phan
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bd déu, lién tuc trén mait san, thuc t& hoat
tai thudng 12 nhiing luc gan nhu tip trung va
phan bd khong déu, khong lién tuc.

Vé vat liéu, so d6 dan hoi gia thiét bé tong
cbt thép 1a vat liéu dan hdi, dong chat. Thuc
té, bé tong 12 vat liéu c6 tinh déo va st dung
trong viing kéo c6 thé c6 vét niit. Bién dang
déo cua bé tong lai tang theo ndi luc va thdi
gian.

So dd tinh toan xem dam san 1a gbi tua clia
ban, dim khung la gbi tua ctia dam san va
gbi khong c6 chuyén vi ding. Thuc t& dam
san va khung déu c6 thé c6 do vong va nhu
vy gdi tua sé c6 chuyén vi diing.

So dd dan hdi xem cac gbi tua nhu 1a gbi
twa don, ké 1én mot diém, ciu kién (ban, dam)
c6 thé xoay trén diém do6 va nhu vy no sé dé
dang truyén anh hudng cta hoat tii tit nhip
nay sang nhip khéc. Thuc té tai lién két ciing,
cAu kién kho c6 thé xoay tu do va anh hudng
ctia hoat tai khé truyén tif nhip nay sang nhip
khac.

Thuc té ctia tinh toan khong phai & chd xic
dinh that chinh xac gia tri ndi luc tai tiing tiét
dién ma & chd xét dudc kha ning bat 16i c6
thé xdy ra va ddm bdo dugc do an toan chung
cho két ciu. Yéu ciu nhu viy cho thiy ring
dir c6 thé st dung céac gia thiét gan diing va
di c6 st dung so do dan hodi hay so do déo
dé thiét ké thi van dé an toan van dudc dam
bao trong pham vi chdp nhéan dudc.

O san bé tong cdt thép trong thiét ké thuc
té cac cong trinh xay dung dan dung trén dia
ban huyén Tra Cu, tinh Tra Vinh da sb déu
chon bé day ban san va ham lugng cbt thép
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Bang 4: Bang tinh c6t thép san cdc cong trinh theo thiét ké clia tac gia va thiét ké trong

thuc té
R Thiét ké cia ching toi Thiét ké trong thyc té
ﬁ_:;lfl Tiét dién M b | A | A cgn(mm?/m) | M h, A onon(mm?/m) L
KNm | mm | mm? Chon | A (%) | mm Chon A | %)
w T A Nhip phirong /; | 1.81 | 80 165 d6al70 | 166 | 026 | 100 $8al20 419 | 0.49
E‘ EE | Nhipphoongh | 065 | 80 | 58 | 62200 | 142 [ 022 | 100 | ¢8a150 | 335 | 039
o ““E%D Géiphrongl, | 398 | 80 | 290 | #8al70 | 296 | 046 | 100 | ¢8al20 | 419 | 0.49
852 | Glipwongl | 144 | 80 | 101 | ¢8a200 | 252 [ 039 | 100 | ¢8al50 | 335 [ 0.39
r Kiém tra d6 vong ciasan f=[f] ->f = 7.7 mm=[f] =25 mm (thda diéu kién)
— | Nhip phong; | 226 | 80 160 d6al70 | 166 | 026 | 90 $8als0 335 | 045
wE § Nhip phwons i, | 2.26 | 80 | 160 | #6al70 | 166 | 026 | 90 | #8al50 | 335 | 0.45
B Q(_J Ui] Géi phweong ; | 458 | 80 336 ®8ald40 | 359 | 055 | 90 $8al20 419 | 056
5 4.2 | Géipmongl | 458 | 80 | 336 | $8al40 | 359 | 0.55 | 90 | ¢8al20 | 419 | 0.56
" Kiém tra d6 véng cia san f=[f] -=f = 153 mm<[f] = 18 mm (thoa diéu kién)
@ e Nhip phwong ; | 1,39 | 80 111 ¢6a200 | 142 | 022 | 80 poal2i 236 | 036
EJ E Nhip phwong ; | 1,39 | 80 111 $6a200 | 142 | 022 | 80 $p6al20 236 | 036
@& | Gliphwongh | 3.06 | 80 | 219 | $8a200 | 252 | 039 | 80 | ¢8al20 | 419 | 0.65
> ég, Géiphwonsl, | 3.06 | 80 | 219 | 68a200 | 252 | 039 | 80 | ¢8al20 | 419 | 0.65
Kiém tra 46 vong chasan f=[f] = f =096 mm =[f] = 17.5mm (thoa dicu kién)
Nhip phirong /; | 233 | 80 165 d6al70 | 166 | 026 | 80 $8al30 387 | 0.60
g g Nhip phzons | 1.85 | 80 | 128 | 62200 | 142 | 022 | 80 | ¢8al30 | 387 | 0.60
< & | Géiphwongh, | 454 | 80 | 334 | #8al50 | 335 | 0.52 | 80 | $10a130 | 604 | 0.93
&5 | Géi phuong’s | 3.60 | 80 | 260 [ ¢8a190 [ 265 [ 041 [ 80 | $10a130 | 604 [ 0.93
™ Kiém tradévéng ciasan f=[f] = f =301 mm<[f] =22.5 mm (théa dicu kién)
E‘ - Nhip phwong ; | 2,51 | 80 179 $6al30 | 189 | 029 | 90 $8ald0 | 339 | 048
o § Nhip phoong 1, | 1.80 | 80 | 126 | 6a200 | 142 | 022 | 90 | $8al50 | 335 | 0.45
> 2 & | Gdiphwongl | 497 | 80 | 366 | 8al30 | 387 [ 0,60 | 90 | ¢8al20 | 419 | 0.56
T% | Gliphwongh | 3.57 | 80 | 255 | $8a190 | 265 | 041 | 90 | ¢8al40 | 359 | 048
CH Kiém tra 46 vong chasan f=[f] = f =275 mm=[f] = 19.5 mm (thda dicu kién)
g :,_] Nhip phwong [; | 2.64 | 80 188 ¢6als0 | 189 | 0,29 | 90 o8ald0 359 | 048
;’T g 2. [ Nhip phwong s | 2,05 | 80 | 160 | 66al70 | 166 | 026 | 90 | ¢8al50 | 335 | 0.43
- QO Ui] Goéiplrong l; | 534 | 80 400 ¢8al20 | 419 | 064 | 90 98al20 419 | 0,36
U%‘ 8.2 | Goiphvongh | 454 | 80 | 332 | $8al50 | 335 | 0.52 | 90 | ¢é8al30 | 387 | 0.52
" Kiém tra 6 véng coasan f=<[f] = f =245mm=<[f] = 19,5 mm (thoa didu kién)

cao hon so véi két qua tinh toan cla ching
t6i. Piéu nay 1am cho khdi lugng 6 san ting
1én, tinh tdi ca 6 san tdc dung 1én ciu kién
dam, cot, mong tang 1€n. Do do, khi tinh toan
thiét ké cac cAu kién nay, ki su phai ting kich
thu6c hoic ting ham luong cbt thép méi dam
bao kha nang chiu luc.

Nhin chung, viéc thiét k& két ciu san bé
tong cbt thép cac cong trinh dd nghién ciu

58

chua dudc hop 1i vé mit ki thuat. Diéu nay
lam cho chi phi cong trinh tang 1én.

V. KET LUAN

Dé6i v6i cong trinh xay dung dan dung trén
dia ban huyén Tra Cd - tinh Tra Vinh, vin
dé giam tai trong dén mic cho phép trong
thiét ké két ciu cong trinh luon dugc cac ki
su thiét ké quan tam.
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Bang 5: Bang so sdnh giita thiét ké cia tac gia va thiét ké trong thuc té theo cdc tiéu chi:
hS(m), ,unLl(%)’ ﬂ'nLZ(%)’ ,ung(%)’ MnLQ(%)a G (T)

Bé diy Ham heong cot thép nhip | Ham heong cit thép gbi Knéi
Céng trinh | Tiét dién san Phwong Phwong | Phwong Li P]‘L“ z“g hrgng
by (mm) | L puri(% Lz por. (% 1(%0 G(T)
pur1(%0) mar2(%) | 1) o0
Thiét k& ci
2 TR g0 e 026 || 022 | & 046 o 039 L] 02|
g E o E ching t&i 1 i i I I 1
g5 BO[ Thitks 3 5 vt 2 2 S
@A E—E L0 | F|o4s | 2| 039 | 2 |oae| & |o39| £ 025 | =
trong thre té
Thiét k& ci
- R g0 | =] 026 || 026 | & |033 055 | o] 02 | &
5 E u% =] ching t&i [ I3 I3 I I I
8. | Thiétké - 2 3 2 2 o
r & e FE oo | E|oas | &) 045 | 2 |os0 060 | =023 | 2
o trong thre té
Thiét k& ci
- e ey o022 e o022 e ose| & ose| |02 |
=) g’is ching 61 ! i i i i !
: Thict ke 2 8 @ 5 5 2
£ LE & EE s | S| 036 | 2| 036 | 2 |oss| Fo|loss| 2|02 |
trong thre té
Thiét k& ci
o TR g0 L] 026 |02 | b |os2] B odt|e]02 ]|
""‘cE § chung 61 f I I i i !
& - & Thit ke 2 4 2 £ = 2
&l Sl so | S o0 | &) 060 | = |oe3| = |ow| E|o02 ]|
trong thre té
Thiét k& ci
5 o EHEECE a0 | e | 020 | | 022 Bloso| plo4t| |02 |
@ o ching t61 [ [ [ ! [ [
e S Thiét k& = s . - o o
& 8 o Sl | = 0as | 2| 045 =| 036 Slods | 2los| =
trong thre té
g | Theetkecia | oo 009 |2 | 026 bloss| & o052 |02 |
E g Q B S ching téi [ = [ [ f [
g - — g i
- Thist k& - Il ) 1 = [
e e Ed EE L e | 2| 048 |4 | 045 Sloso| 2 |os2| o |2
trong thre té
3) BIEU DO SO SANH CUA CONG TRINH b) BIEU DO 50 SANH CUA CONG TRINH
CUM QUANL{ HANH CHINH XA PHUGC HUNG R dévglfGNG THCS PATAN
120 b Chidsdiysin 100 % unu.iH{:mIucv-r-gcétﬂlépnlépmwph\ngcanhngfiu = Thiét icé cia tic gid
100 s i b vy i s phong o oy cinions % b Him loong 6 i oot ook 5 1y g e
100 oz 2 - Ham hwong c6t thép nhip theo phuong canh dai wl 0 iz Ham lzong cét thép nhip theo phuong canh dai

per1 - Ham hrong cét thép nhip theo phuong canhngén = Thiét k& trong thue 18
80 tz12 - Ham lyong cét thép nhip theo phuong canh dii

80 G : Khéiluong san

hs (mm)

G

unL1 (%) unL2 (%) ug L1 (%) ng L2 (%)

Thiét ké két cAu san 1a bu6c dau tién trong
thiét k& cong trinh xiy dung dan dung va
cong nghiép. Do d6, viéc thiét ké san BTCT
hop 1i s& mang lai hiéu qua rét 16n cho cic
budc thiét k& két ciu cho cic ciu kién tiép
theo. Viéc gidm dudc khdi lugng clia san sé
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b (mm)

pn.L1 (%) pal2 (%)  pgll(%)  pel2(%) G (D

giam dudc tinh tai cua 6 san tic dung 1én
dam, cot va dic biét cho méng cong trinh. Tur
d6, ki su c¢6 nhiéu su lya chon cho phuong
an thiét ké cac ciu kién khic clia cong trinh.
Mit khéac, nguyén tic tinh todn thiét ké cho
phép cong trinh phd hiy nhung van dam bao
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D) BIEU PO SO SANH CUA CONG TRINH
. TRUONG MAU GIAO DATAN

h :Chiéu ddy sén

1z - Ham lwong cét thép nhip theo phwong canh ngén

Loy o2 Him luong cét thép nhip theo phwong canh dai

wer1: Ham lwong u‘f)t thép nhip theo phwong canh ngdn

poro- Ham lvong cét thép nhip theo phuong canh dai

G :Khéi lvong sin 0.65

90

80 80
80

70 0.65

hs (mm) un L1 (%) unL2 (%) neL1 (%) ue L2 (%)

d) BIEU DO SO SANH CUA CONG TRINH
h :Chidu diy san NHA DAN TANG VAN MUQON

Uyr - Ham heong cot thép nhip theo phuong canh ngan
1r2° Ham lrong cét thép nhip theo phuong canh dai
Lgr1- Ham heong c@tthép nhip theo phurong canh ngén
M2t Ham heong cot thép nhip theo phuong canh dai

G :Khéi lvong san
80 80

100 093

0.93
90
80 wega
= Thidt ké
70

60

hs (mm)

unL1 (%) un.L2 (%) ngL1 (%) neL2 (%) G(M

di thai gian d€ con ngudi co thé thodt nan;
nghia 13, viéc thiét ké theo nguyén tac ciu
kién san, dam phai bi pha hiy trudc ciu kién
cot.

Két qua nghién ctu cho thiy thiét ké cla
sau cong trinh trong thuc t& déu chon 16n hon
hodc bang thiét ké ctia ching toi: bé day san
16n hon tit 0% = 20%, ham ludng cbt thép
16n hon tt 0% —+ 63,3%, khoi lugng san 16n
hon tit 0% + 20%. Két qua thiét ké clia chiing
t6i chon nho hon thiét ké trong thuc té nhung
van dam bao kha ning chiu luc va diéu kién
lam viéc binh thuong ctuia ban san.

Trén co sé do, ching t6i khuyén nghi cic
don vi thiét ké va tham tra cdc cong trinh
dan dung can phai ludén chd trong dén viéc
thiét k& san bé tong cbt thép mot cach hop 1i
nhét. Hiéu qua dat dugc 1a san sé giam dudc
khdi Iuong ma vin ddm bdo theo diéu kién
tiéu chuan cho phép. Thiét ké san nhu viy sé
giam dudc tinh tai cho cong trinh dong thoi
hiéu qua thiét ké dam, cot, méng ciing nhu
thiét ké tng thé cong trinh s& cao hon.

= Thiét ké cia tac gia

trong thie té

® Thiét ké trong thire té

= Thiét ké cva
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BIEU DO SO SANH CUA CONG TRINH
TRUGNG TIEU HQC LONG HIEPA
h - Chiéu day san
o0 Har1: Ham lrong cbit thép nhip theo phwong canh ngén
Lo Ham lwong cét thép nhip theo phwong canh dai
ugry” Ham luong c{':)t thép nhip theo phwong canh ngén
Uy Ham lwong cot thép nhip theo phirong canh dai

80

70 G :Khdi lvong san 060 ™ Thiét ké cua téc gia
60 056 = Thiét ké trong thie té
0.48 0,48
50 045 041
40
20 029
0,22 pa 0.23

hs (mm)

unll (%) pnl2(%) pgll(%) pel2(%0) GM

BIEU PO SO SANH CUA CONG TRINH TRUONG TRUNG
HOQC CO SO PHUGC HUNG
h - Chilu day san
90 Uaz)° Ham luong cét thép nhip theo phwong canh ngén
7 o- Ham lwong cot thép nhip theo phwong canh dai
g 1- Ham leong cét thép nhip theo phwong canh ngén
tero: Ham lwong cot thép nhip theo phwong canhdan
G - Khéi leong san m Thiét ké cia tac gia
u Thiét ké trong thue t&
052 052

80

0,64

0,56
048

hs (mm)

Ll (%)  unl2 (%) pgll(®%) nel2(%) G

Hinh 3: Céc biéu dd (a, b, c, d, e, ) so sanh
san theo thiét ké cta ching tdi va thiét ké
thuc té

(Nguon: Tic gid thyc hién)
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