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TOM TAT: Trong céng tac tu van xay dung, hién tuong nirt mit trén san tai dam chinh trong hé san 1
phuong (san tua trén cdc didm phu) phd bién trén nhiéu cong trinh, trong nhiéu nim, trén nhiéu dia
phuong, nhiéu loai cong trinh. Nhém téc gia tinh toan kiém tra thiét ké két cdu, thir nghiém kiém tra bién
dang ctia gido va nén, kiém tra két cAu trong giai doan thi cong kéo cing cap.... Qua d6 xac dinh nguyén
nhan, dé xuit phuong 4n khic phuc.

TU KHOA: Nirt san mjt trén san nhip 16n 1 phuong tai mép dam chinh.

ABSTRACT: In construction consulting practice, the phenomenon of top surface cracking in slabs at the
main beams within one-way slab systems (where the slab rests on secondary beams) has been commonly
observed across many types of structures, over many years, and in various regions. The authors
conducted structural design checks, tested formwork and subgrade deformations, and inspected structural
behavior during the post-tensioning stage. Through these investigations, the causes were identified and
appropriate remedial measures were proposed.

KEY WORD: Top slab cracking at main beam edge in one-way large-span slab.

1. PAT VAN DE

Hé san suon toan khdi bé téng cbt thép
(BTCT) voi ban loai dam (san mét phuong) twa
1én cac dam phu va cac dam phu tua 1én cac dam
chinh, dam chinh tya 1én c6t duoc st dung phd
bién tir 1au ([1], [2], [3]). Trong d6 chiéu day san
thuong chon he=1/(20-30), chiéu cao dam phu
chon hgy=11/(12-20), chiéu cao dim chinh chon
hee=12/(8-15). Thoi gian gin ddy, hé san van
duwoc 4p dung va véi viéc ap dung cac bd cap
ang lyc trude thay cho cbt thép thuong lam nhip
clia két cdu duge mo rong. Mot trong so do la
san dwgc gilt nguyén, dam chinh hodc dim phu
hodc ca dam chinh va dam phu duge bo tri bo
cap ung luc trudc. Trong pham vi bai bdo nay,
chiing toi 1am rd nguyén nhan nirt san tai dam
chinh trong hé san suon BTCT cé ddm chinh, :
dam phu c6 nhip L, & L,>10,0 m, dim chinh b) Mat trén
tng luc trude (cang sau) dang duoc ap dung phd
bién trén mot s6 du an trong thoi gian gan déy.

a) Mat dwoi

Hinh 1: Vét nit san tai ndch dim chinh
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ong trén san.

2. PHAN TICH CAU HE SAN TRONG THOI GIAN THI CONG
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Phén tich kiém tra hé san chiju tai trong dimg trong thoi gian cong trinh (niit trude khi thi cong hoan

thién): tai ban than, tai kéo cang cap tng luc truéc & hoat t
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Hinh 3:
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Hinh 5: M6 men u6'1’1 phuwong Y- sau khi kéo cing
(gid tri trén goi 3,6 kNm~4,8 kNm/m)

Bé tong dim, san cip bén B45; Cét thép
CB400V cho cbt thép duong kinh D = 10 + 18
(mm); C6t thép san D10@200 dai déu ca 2 phurong
cho thép 10p trén va 16p dudi. Phuong chinh (canh
ngén), bo sung D10@200 cho gbi va D10@200
cho nhip. Ldp bao vé cbt thép san 1a 25 mm. Kéo
cing cap ddm chinh khi bé tong dat f.;= 20MPa;

M6 men khang nirt san tai mép dim chinh tai
thoi diém kéo cang cap (bé téng B25):
Mex = 7,43 kNm;

M6 men khang nit san tai mép dam chinh khi
dd gido thi cong (bé tong B45): Mex= 10,74 kNm;

Mo men khang nit san tai mép dam phu twong
ung la: Meyi = 8,06 kKNm & Moy = 11,56 kNm;

O trang thai sau khi kéo cing cap dam va trang
thai thi cong mé men udn san tai ndch dam chinh
déu nho hon mé men khang nit cia san tai trang
thai twong tng;

Mo men udn trén san tai cac gdi dam chinh va
dam phu trang thai sau khi kéo cang cép c6 gia tri
khong khac biét 1on (¢ vi du nay);

M6 men udn trén san tai cac gbi dam chinh va
dam phu trang thai hoat tai thi cong (va ca trang
thai chiu luc cuc han) cé gié tri khac biét 16n (gia
tri 16n nhat gap 02 1an - ¢ vi du nay);

Vét nit xudt hién trén 2 nach dam chinh trong
qué trinh thi cong khi m6 men udn trén két cau bé
hon m6 men khang nirt ca tiét dién c¢6 thé ¢6 thém
nguyén nhan khac cung tac dong.
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Hinh 6: M6 men ’u6'n phuwong Y- tdi thi cong
(gid tri trén goi 5,0 kNm~10,0 kNm/m)

3. THU TAI GIAO & NEN HIEN TRUONG

Thir nghiém gido chéng d cdp pha san tai hién
truong v&i 2 khu vuc dic trung: khu thong tang-
Q= 3,40 t/m? va khu con lai - g = 4,30 t/m? nhim
kiém tra do lan chan gido & co ngin than gido.

3.1. Chuan bi thi nghiém

Téi thi nghiém: Tai thi nghiém qo = 2,26
t/m*(100%) - luu tai 36h va qi = 3,40 t/m* (150% -
lwu tai 2h) - gido théng tang cao 12,0&12,8 (m) va
tai thi nghiém qo= 2,86 t/m*(100%) - luwu tai 36h va
q1 = 4,30 t/m* (150% - Iuu tai 2h) véi khu vuc gido
con lai (phan 16n dién tich san 1a loai gido nay);

Thiét bi thi nghiém: May d6 bién dang
Geokon, may toan dac dién tu, doi trong (Bé tong
cuc), cac dung cu cAm tay khac.

1

1

3.2. So' d6 thi nghi¢m

I

BOX STELL 2x50x100x1.8
COMPACTED GRANULAR FILL

Hinh 7: Chi tiét mdt nén chén chéng

393



T uye:n tdp bao cdo Hoi nghi Khoa hoc can bé tré lan thir XVII

I I
GIAN EIAO Cél\ﬁG TAC

1 !
GIAO THi NGHIEM

2400

H 3500
i T

GIAN GIAO CONG TAC
i I

GIAN GIAO CONG TAC

v v v v

| I
b GIAN GIAO CONG TAC b

GIAN GIAO CONG TAC

n
q v -y -
3 A A

LA A A AN A A AL
==
> GIAN GIAQ CONG TAC
A4 A4 ﬂ A4 H 7 2

Hinh 8: Mt bang hé gian gido thi nghiém

12830
pu—hl

GIAN GIAO CONG TAC

GIAN GIAO CONG TAC

Hinh 9: Mdt dieng gido thi nghi¢m

3.3. Két qua thi nghiém

Gido théng tang: Chuyén vi chan cay chdng
1,45-5,51 (mm) sau 36h gilr tai 100% va & muc tai
150% chuyén vi dung chan cdy chéng 1a 1,75 -
6,59 (mm). Co ngén cta cdy chdng 1a 3,46 mm &
muc tai 100% va 5,18 mm & mre tai 150%;

Gido chéng dién hinh: Chuyén vi chan cdy
chéng 0,50-3,60 (mm) sau 36h giit tai 100% va &
mttc tai 150% chuyén vi ding chén ciy chdng 1a
1,10-5,20 (mm); Co ngin cia cdy chéng 1a 2,18
mm & muec tai 100% va 3,28 mm & muec tai 150%;

Téng chuyén vi ding dinh gido chdng & mirc
tai 100% tai yéu céu thi nghiém tai khu vuc thong
tang 1a 8,97 mm (I6n nhét) va 4,91 mm (nho nhét),
trung binh 6,94 mm.

Toéng chuyén vi dimg dinh gido chdng & mirc
tai 100% tai yéu cau thi nghiém tai khu vire con lai
1a 5,78 mm (I16n nhit) va 2,68 mm (nhd nhit),
trung binh 4,23 mm.

Céc gia tri chuyén vi ding cia ca hé cop pha,
cdy chdng nho hon nhiéu so véi gia tri cho phép
theo TCVN 4453:1995 (20 mm, ké ca cac két qua
quan tric cua nha thdu cho thdy cao d6 mit trén
san sau d6 bé tong c6 chénh 1éch nho).

4. PHAN TiCH XAC PINH NGUYEN NHAN

Hién tugng nit san xay ra tai cac tﬁng cua mot
sO cong trinh twong ty quan sat duge trong thoi
gian thi cong. Trén cic phan khu khac nhau déu
thdy xut hién va xuét hién trén hau hét cic san vét
nit & hai bén mép dim chinh cong trinh. Mot sb vi
tri nit thim nudc va nhin thdy tr mit dudi san
(Hinh 1). Quan st trén cdc dam chinh déu xudt
hién 2-3 vét ntt 2 bén canh mép dam (Dy an két
cau dam san BTCT d6 toan khéi, c6 dam chinh kéo
cang, dam phu dam BTCT thuong, san 1 phuong
¢6 nhip dam chinh, ddm phu >8,0 m, dam chinh cé
nhip >10m, san chiéu day phé bién 150 mm);

Nguyén nhan giy nut san tai nach dam chinh
¢6 thé do: (i) nut vat 1y do co ngét két cau trong
qué trinh dong ran bé tong; (ii) do anh huong lin
gido chong d& cop pha trong qué trinh thi cong;
(iii) do kéo cing cap tao didm duoc kéo cing
chuyén dich nguoc hudng so véi chuyén vi dung
ctia san; (iv) do c6t thép san 16p trén tai dam chinh
chura duoc bo tri dap ung yéu cau chiu luc;

Qua thi nghiém gia tai kiém tra hé cdy chdng
cho thdy dé lun cta cdy chéng dudi tac dong tai thi
cong chi 1a 6,94 mm véi khu théng ting va f, =
4,23 mm vé6i khu con lai (phd bién). Nhip cta két
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céu 12 10,8 m véi dam phu va 10,8 m & 12,8 m ddi
v6i dam chinh. Ty 1& f,/L = 4,23/10800 = 1/2553
va fo/L> = 4,23/12800 = 1/3026 nho hon nhiéu gi4
tri chuyén vi tuong d6i cho phép nén loai trir
nguyén nhan vong san trong qua trinh thi cong gy
nat san va vét nat cling khong ghi nhan xuat hién
ngay sau khi thi cong d6 bé tong dim san;

Luc kéo céng trong cap, tao luc nang phat sinh
mo men udn san tai gdi dam chinh, hinh thanh Gmg
sut kéo cot thép san tai gdi & mat trén san (v6i san
khong kéo cing dim chinh thi khéng xudt hién tmg
suft kéo trén san do mdé men udn tai cac gbi dam
chinh, phy do dim va san dugc d& 100% boi cdp
pha, cdy chéng). M6 men uén ndy bé hon mé men
khang nut cta tiét dién theo ca 2 phuong, cu thé
nhu sau:

M6 men udn trén san/mé men khang nit ngay
sau khi kéo cang 2 phuong la My/Mi = 4,5/7,43 =
0,60 < 1,0 & Myi/Meryi = 4,8/8,06 = 0,60 < 1.0;

M6 men udn trén san/méd men khang nit trang
thai thi cong 2 phuong 1la M/Mcy = 5,0/10,74 =
0,47 < 1,0 & My/Mcy=10,0/11,56 = 0,87 < 1,0;

C6t thép trén san duge bd tri thoa yéu cau chiu
luc trang thai cuc han theo két qua tinh toan thiét
ké, két qua kiém tra (trang thai kéo cing cép, san
da duoc kiém tinh bang phan mém chuyén dung).

Co ngot la thude tinh ¢d hitu cia vat lidu bé tong,
bé tong khi thi cong s& néng va dan no (khi déng ran,
nhiét thuy hoa, cudong do thép) va co lai khi nhiét d6
giam va bé tong cé cudng dd cao hon (vé gin nhiét
d6 méi truong) va cac bién hinh thanh cac lién két
clmg can trd chuyén vi (cac dam c6 kich thude va cot
thép nhiéu hon, do cimg 16m hon).

DPic diém cta cac du 4n déu co chiéu dai nha
16n hon chidu rong nha nhiéu 1in (dam chinh
vuong g(’)c canh dai) va trén néch dam chinh xuét
hién pho bién vét niit ¢ 2 ben gin mép dam chinh,
nhiéu vét nut mat trén, mot 50 xuyén san gay thim
(nhin thdy tir bén dudi san - nit xuyén tiét dién)
biéu hién cua tng sudt kéo trén toan bo tiét dién.
Ung suét nay c6 nguyén nhan do co ngdt ciia bé
tong [1], [2], [6].

5. KET LUAN

Nguyén nhén niit san 2 nach dam chinh véi két
c4u san 1 phuyong ¢é dam chinh kéo cang cép, nha
¢6 chiéu dai tuong d6i 16n 13 do mé men udn do
luc bé cap tac dung nang nguge 1én dam/san va va
do tmg suit kéo xuét hién trén san do co ngdt cua
bé tong trong qua trinh thi cong.
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Kién nghi: Céac vét ntt trén két ciu anh huong
d6 bén, tudi tho két ciu (dic biét véi két cau xay
dung trong ving khi hau bién- nhu sin bay Phu
Qudc, San Bay Rach Gia...). Bé han ché vét nit
can xem xét thoa dang trong thiét ké (c6 tinh toan
cbt thép trén gbi dam chinh thay chi tinh cau tao),
han ché tng sudt co ngdt bang bd tri cac dai dd sau
(dai d6 sau phai b sung tir giai doan thiét ké co s&
va thiét ké ky thuat do két cdu dai db sau &
phuong an c¢dp pha tai dai d6 sau khac biét), sir
dung bé tong c6 bd tri thém céc loai cdt soi dé ting
kha nang chiu kéo, sir dung bé tong it xi mang dé
nhiét toa thap va han ché co ngdt hon so véi bé
tong thuong. V§i cac vét nit 16n hon 0,20 mm nén
duoc bom keo 1am lién vét nit bao vé cdt thép &
chéng tham, dic biét vé6i cac vung chiu dn mon khi
hau biéu hodc két cdu chiu tac dong truc tiép tac
nhan gin n mon can ¢6 16p che phu bao vé bd
sung (ké ca cac vét nit ¢6 bé rong <0,20 mm ciing
can xu 1y [4], [6]).
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