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Thermal stress analysis and design optimization of across-parallel tees
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Abstract: In order to ensure the safe operation of the buried tee pipeline of central heating,
this paper proposes a design scheme of across-parallel tees, which improves the ability of the
heating tee to absorb thermal expansion stress and makes the heating tee operate continuous-
ly and stably. In this paper, CAESAR II stress analysis software is used to simulate the
working state of the across-parallel tees under heating conditions, and the influence of pipe
internal pressure, wall thickness, temperature rise, elbow bending radius and length of
short arm L, on tee stress is analyzed, and the structural parameters of tee are optimized.
The results show that the across-parallel tees have the characteristics of large compensation
amount, high pipeline strength, no occupation of underground space and low project cost.

Key words: directly buried heating tee pipeline; CAESAR II;stress analysis

HEEA = R Sl AR (AR 1 P R A U #F“%Tmlﬂk TN IE 22 B N R A e S R AR
SR I — YRR B 45 5 R I R g i L = A T 2 O R 'ﬁlﬂzﬂﬁj‘ F T =l S
e EAEMER T LT AL i il 4 LA 2 I AN S, 5 5 B TP BT A4S =@ A IE A S T 2L i
AR EE S, PR AR R sk G = ESJZF@XULEEE@E"JT’EﬁﬁjC’—ﬂﬁmﬁi”@ftfudﬂ:9mm
k,ﬁﬁﬁt~$¢ﬁé7ﬁ’iﬂl%§iﬁ3€%§|.ﬂﬁﬁ ol =3 A8 T R ) R R T R B A AV G

75 H #3:2022-12-29

ELTR : HE ARB2ERLE TR ITH (52078257)

BRI £ ARQ995- O, H L BRVEH . W4, R 5807 10 R A R 515 RE . E—mail;W14334z2@163. com,

* WIS PAREE (1970- )L B IURFTEH A, B2, B 5N F IR AL AR 3 3% G U H 7 i A5 . E-mail : digh@163. com,



52 TR B MO =l PN i A 141

(g ST B,

SFXF AR, L5 H I T R ORI TR, 254850 S BB S0 T —E kN S
HRAEAR S OB 25 e BRI YA T 3 92T 50 T T A BRI 25 M B . TR S S SR FRTT AT X R
[ TR 5 N S VRS TR . BRI T ANSYS B4 T T R ) =
R R T USRI IR 2 L A T SR I R RE T L S Sk fh Sk N OB L )
HEF CAESAR [ E/F 530 T A 1632 S R . — S SRR A7 00 o Ol . o o 0
ST CAESAR [ SlE A0 7 8 S Hess 45 38 (00 3 400 34 B0 A 8 24 5 (00 58 94T 0 AL 485 38 BT 22 7
00, LA BFST A% A S T 3 b B AR B 2 1R I AT A R P S A S
WA 37 2 (R L 77

H 32 1K 5 2 M LR A I TR D 2R 0y TR B A T R R R
19 = A R I P RGE A TAEAE BB DRI AR SCHR ) T B BOP AT =5 B0y 6 R R =3l A i
9 BRI A RO S 3 AR 7 L IR AT BR T CAESAR 11, % A2 IR A B 1 KN R S5 5
BOHATRALITSE . LU R 3 B AR I % 2B R IS S
1 BHETEIT=E1EE
11 HRSEREEH A

R A B P TC AR A PR T L (VR S 738 17 L S TSR S 77 K I 7, T BRI I 7 56 =
TSR A AT 2 T BN T LA 5 S A AT — B AT SO TR RO IR, 5 7 Sk A LA
PRI H T2 3 1 AR BT AE— 2 B R R e e P AR SCi i T ARSI 5 B3t

x1 ZEXEEIT

RS
N e = A R R "
e f
=EEE
<9 m PRS2 L a9
s { b T T RS IR o B A 5 R L
S T AN . L BRI 2 SUA A R i
.

FERIN 4 3 L, W
FLAT i T 25 0 K T 45 IF

238 QSR TS A BT R A A

7 A RAME

fe=20m} B P R I R
=ik
L<15m S EE L B L A7 A e 2 JRUS
A ORial . RE A K ﬂ‘ﬁ‘ﬁ‘b(ﬁb(%*ﬂﬁ%wz:ﬁbﬁ’}ﬁ
WA — L R AR e e iz
X IE e GMERRIO, ST

1.2 BEFT=EnRE

BSR4 = A P — A L SRS B = e 0 T T i, AR T B BE AN — Y A B, 23 2
JRE Ly MJERE L, A01EL 1 s . AR s AT 258047 =il o = AR B R AT R I A h TS0 E
MBI AR TR Lo, B DURORZS R 7 R AR Lo Kb RS L, B BE R 25 il 7 B L e
MELR IR A5 A% 1] AW I RO BRI g o RBP4 =Sl e R AT LI 245 1 F AR AR, AT AR
SCAETE LK T =38 R R B fR P =l A E R



142 RO TR R $45 &

T AT =l B I S5 4 A BT R
=308 [ 5 S RN 1 L, AR
B RE S AR LT Z 08 3 AR AR R
i A AR B RSO AT = L,
5 =0l EEE AT A E . A 2 S T
23 [a] iy LR A7 =38 i T3 2 A >
L TS U AN A S s 4T 98

2 CAESAR 1l iE=E T

2.1 CAESAR Il EiE&EE

CAESAR 11 245 18 1. J3 &l 73 #r K 1 BT A s
P SRR A R B A L T AR A B CAESAR Il #cfe 37 FMURII L 10 A RRSLAE B BT A
5 SURERR FEF ERAT IERAT L ke 50 B 110 04 T 5 B 3 m K HYBRIL. O T IR I ek
’ﬁﬂﬁﬁ[m LI H A% B31.1/B31. 3/B31. 8/ 7 45,.60,70,80,90,100 ARFE K H bR H

B31. 4 A% A4 TE I AR SR o T LIRS T HEA T 2 Pl fr TOL B8 . 32 A CAESAR 11 4518
AR, HT 4 AL O B AR RISE ) ; @ TR RIS A s O R 10 M3 OB 45 . i
IR T A AR R A % MBS R Sl T R A HEOMQ, BB R4 AT AEoRY

DA A DXy TR K L AV T Sy £ X B
FOFAT =3 E B RS IS LA Y
JITHATRERIH A, 45 1 PR BT 0K
AR Q2358 A B R L 2;
FEE R K DN450 mm. X EERH
DN300 mm, B EEJEEE YR 8 mm; 45 18 [
BB IR N 100 CLEHEIE SN 1.0
MPa; SRIRMEN BE R 200 kg/m”, fRIEJZ
JERE A 50 mm; =i F A EHE A 1.8
mL KR 10 m, =38 B MR £ E
HifE] 5 om Ab, #HYR K 1.0 m, K 15 m.
TE CAESAR I 8 i 8 45 TE AR A 1 5]
2 s (B 2 B ) 5B o), Hoh 32
ERE L, EEERSE KRR
Kom 0.8 ms B L, BHEEAMREE R=1.5D(D NE D MWEL,EKN 1.5 m, 354 10,110 K
[ 7 . SR SRR ANV £ SR AT 1 VD 4% 8 R /N T 1700 keg/m® s B 3 75 HLYE % H ASME
B31.3—2016"%,

SERL IR A R A R RE 38— B MBS, BV AT A7 0 ) 2 i3 T HRAE R LR 3,

3 CHEEENETESER

Fx2 BEMPMIESH
FPERTE E/MPa WK ER o/(mem '« CH AR v
1. 98X 10° 1.24X10 ° 0.3

K2 BSepAT =i A

A
ZEETIET]/kPa PFHINE J1/kPa LR/% ZRETIE ]/ kPa PFHIREJ1/kPa &/ %
10 19 383.9 278 293.9 7.0 13 361.9 268 548.0 5.0
20 48 692. 6 277 852.0 17.5 51381.6 267 231.4 19.2
30 0.0 280 164.3 0.0 67 495.9 273 879.1 24.6
40 86 801. 9 280 008. 4 30.9 74 816.3 273 816.0 27.3
50 168 249. 5 280 417.2 59.9 85 377.3 273 686.5 31.2
110 46 154. 6 278 807. 0 16.6 16 761. 1 272 026. 1 6.2




52 TR B MO =l PN i A 143

2.2 MBS RS

T CAESAR 1 X% #5847 — 38 4 T A
Y032 FELE ST S M A R R
B AT AN T TR, g 3w, .
BSMOTA7 = 2 A N R A R A 50, AN,
fF % — RN e KA R 168. 2 MPa, 3R h
59. 9% s RN T RAE M 85. 3 MPa, HL% K
31.2%. HUEAT, S I R ER T
SR L, SO A G STk T L,
PR TR A3 5 T LR R i I ) R A AR R L A3 BT AT = AR
— SO TE 50 b, PR, T LRI LB HEIRG s TG
A AE RS L R =5 A% 32 BT P A A g o DT (e = 308 5 1 R 2 e B I R 453 2 U
AR R 07 16 AL 3 R . Ol T R 052 SR T2 A AT W R Ly AT LR E
AN AR 2 R L, b T AR R IR R B b 3 A T L B B8, I EL TR h SR L, ek A
S5 T 2 ) o LA DB SRS M A 07 3 0ot = 388 B Ak e SR P W = 3 A 3 TE 5 AT

T AP DK 35— BT LA 25 Sk BRI 5% 2 O T (B R R I A 3 20 35 B ARAL L BELRY 4
BEOIAS . TR RIS T B 5 Sk EIE IN R B RE 4 . SRFFVRRR (00 [ RS ARG ARSI e . 7 =38 2085 T
PEATA T A D, A/ INZ A T2 R 2 L B Sk R JEL a2 4%

3 BEEIT=@880mMNMNL

R SCAT IR L 245 T B P-4 =3 A 45 R 2850 (0 =3 A0 18 1O I 1) K /N2 38 22 TR R IR ) L A
1 EEREE BEJR LS MR L EE L, K, @i CAESAR I AR5 5 BB AL, o B B -1 7
ZARFEANIE] T AR F7 AR AR 3 B 5T 1 AT A T =3 BT RE AR 2 8 B KR T B ZE A S 0 — B R
i S AT
3.1 EAHFEEX R H 0

PE =00 S ER9 8 DN450 mm . DN300 mm, 32 KN 18 m. 588 L, KE X 0.8 m,
JEE L, KIER 1.5 m, EHEBITRE RN 100 °C 847K S 05% 4 0. 6.1.0.1. 6.2. 5 MPa, 2§ 18
BEJE A3 M 8.,10,12,14,16.18.,20 mm M, P5#E-F-47 =38 5 45 50 &b Fe K Y & 0 E , WKl 4 B,

N 73 5 1)
<« &

280 230
260
220
240
= 210
< 220 £
R & 200
5 200 2
@ 180 ﬁa
T o 190
K 160 oog
i3 1 180
140
130 170
100 L I | | | ) 160 . . . . . ;
8 10 12 14 16 18 20 8 10 12 14 16 18 20
B BEJEL BT /mm B REJE B /mm
(a) — YR 1454k (b) UK J3 A5k

P4 Py RV B BE SR 05 ) T 1R 5

—=—0.6 MPa; —e—1.0 MPa;, ——1.6 MPa;—+*—2.5 MPa

HIP 4 TR A T N A (RIS A A BE R RE IO B AT =l 5 A 50 &b — R R I I



144 RO TR R $45 &

HREMN T, 78 1.0 MPa J 1 F . SOEEREREH 8 mm HENE] 10 mm B, — WK N S E T T i
11. 6%, R KW IE TR T 10. 6%, HJ2, Y EREE KT 12 mm B, 57 RE 5 BT =38 1Y
— AR RN T W RE A R D T LRI N M S RE RN E] 14 mm B, 8 50 b — IR Si{E
AH LR 8 mm B N[ 25. 1%, MR FRLE A ZER (. Rk, A8 72/ T DN500 mm B, A7 5 ZE 18
10 mm DA A TERERE . APOGHTEEEZI TR 100 C, & BN 1. 0 MPa, SCEEEERE 8 mm B, #1%5
FOPAT =l S AR R T E 18 m, 174 50 Ab,— | R ER I T RSN 63.7%.32. 8%, B KW )
R B T TE RS B31. 4 BYEEK

BUEBI S S IR AE S48 8 BE L B AR ] L5738 P R RIS s — YR N T3 e KAB G T B 2 /N 20 MPa,
TR TR KB B R BRI EE/INT 4 MPa, R (HERAS T8 7 A T 900 S5 5 PRAse AH W] B L 45 18 o9 R AR G T4
TEIZATIRLEE , X5 16 FRN ) IS AR /)N
3.2 IREFMEEXN AR

B =l EE SRR B 08 DN450 2807
mm.DN300 mm, XEKE RN 18 m,HE L, K
FER 0.8 m, i L, KEHR 1.5 m, Hiligfy
FEF128 1.0 MPa, 45 18 12 17 5 43 51158 60,
80,100,120 C, 2 3 & E BEJE 73 5l L 8,10,

12,14,16,18,20 mm f , BBFAT =38 74 50 ' ‘60\\\.\
HISIRUPHPE (- Eiee=tprili G DN

I K2 i fi/MPa
[\*]
S
o

FE AN T A, YR i R 7 (1 I S A 1 T Y 1 050 12 14 16 18 20
K, RIS YA E R/ 10 mm B, T EL R /mm
R B AT IELIEE X T VR G L A P 5 UG I R L N )

%%j—‘*ﬁﬁv?l‘%%?ﬁﬁ 5yo :Yﬁ(ﬂjj] 3\3% —a—7=60°C;—e—T=80°C—a—T7=100°C;—»—7=120 °C
P 51 A7 BB I A 98 ) SR R T 7 A R () B JRE A A5 DA e R 3, S A8 A2 B R ) R

T H R UL HERVE T B R 55 T [RIKRLEE L BT LA S (R S5 RN g+ BRAE (/K A — M, DRI, 9
JEEJE AR ALK AE N SR B [RIRE W 2 KA S . AR NS 100 °C L, HE TR I A 1.0 MPa, &
BEJELFE M 8 mm ¥R ZE 10 mm B, =3H KN E FFET 9. 2% 45 B BE S 10 mm B R B B AR
Frre 5% LR, HUF e B sk /N, PRI ZE S PR TR L 4548/ T DN5S00 mm B4 8 % A ZE 58 10
mm DL REJELRE
3.3 LTEMERIEXN AN 1oor

W =l R E L E R 3 DN450 180}
mm,DN300 mm, 48217 &% R 100 C,
HIEIBITHESI R 1.0 MPa, X4 BEE ) 8 mm.,
FERE L, KR 1.5 m, 24735 45 50 Ab25 4 il %
AR BIEUAFR 42 (DND A 1.0, 1.5, 2.5,
4.0 A5, B AT =38 55 50 Ab 2 Sk B Ry
A E i 6 Bs .

L 6 AT, X5 S8 S Sk i R AR 1S KT 130F
BERTAT 3 AR ) R S, il L0 15 20 25 30 35 40
HRAIEM 1.0 f% DN #1 K E 2.5 4% DN B}, = HAE 5 Yo th 3L R(DNRFED
S35 S b R ) RN, F R 2k FI6 Bkl AR L R
12. 4% 5 iR KT 2.5 4% DN B, TR S Irmis; iR BN 2.5 £%5 DN # K2 4.0 5 DN
B, =38 SO ORI E TR T 14, 2%, il S5 A TE R ERE 19 e KO I (EAH LA PT 1. 5 /% DN
B S RIAT il T RERIYE K

170

160

150

K 2 )i J1/MPa

140




52 TR B MO =l PN i A 145

3.4 L, KEXK KM 12,00 Ts.a

BCE =l E A SCEE AR 09 DN450 — 293%
mm,DN300 mm, % i iz 17 i 100 °C, g Hsor / 33.0%
FRIEATIE ) 1.0 MPa, LA S o, 8 o
MR L, FRKESMEC1.0.1.1,1.2,1. 3, = e
1 4.15 m L BSR4 50 AbACE ot
BRI 7 BR.

S L, WO BE XA AN I R Bl W0z
BT AT 2 UCE SRR L o 12 13 14 i
L, 5= LA MRS, Rl 7 AT, FITLIC
B Lo B A 0 R B RS B L, (0 P KT L AR KA
PR SR L (KR 1.0 m B, nRR e

B HOA 101 705 (CAESAR I 58 AUEAS DU » REOCH 45 2R oA 35 S R 7 o L AN TR A I
JEE B9 Ry o HEE DL UL I 7D R T R VR R R S L, RBED 1.5 m iFL LA 12, 01 mm
R KA - RN T A HE o 15. 406, AT RIS IR =l T8 1 22 4ia AT . AEB BTSSR Ak 2 18 o e
L, WYKL BRIBCERAMERE ST W L, K52 B4 BESMIU - 598 ) SRk 7, DA T PR o 55 =3 B B 7 1)
ARSI . NI B P47 = A AN BE 0 AN T JCRR MG K sl A S L, R n] LUR € =l A 1E
SCE ML AR AR I T AR .

4 ZHig

D) ET CAESAR I % B33 8747 =38 AR5 B, LI B 235 8 31 AT DA BCRME S 487 18 i 7 A=
FIFAIK R F7 L I B =38 SO T = A i — R R E AT B ZE R AR AL R

2) T O AT =l B E , 7E A TR 7R B KR E R 100 CLAETENE R 1.0 MPa, %
T A SRS DN450 mm DN300 mm. 32 BEE K 8 mm, 25 L2 2420 1.5 /% DN, i
B L, KEHR 1.5 m iF, T PR b 2 =l M RE 1, A A T B 1T 4

3) XU R K B A T BT, Y T BB E AN ) A M, v e R B P-4 T
MR BRI A B A B L LR A R NSRS

£ 22 3L ik ( References) :

(1] TRiBZ. AUHE R T BT PRI LT 1. (b TAR 534, 2021(1D) : 179-181.
ZHANG Yunjie. Guarantee measures for construction quality of heating pipe network[]J]. Chemical Engineering &. Equipment,
2021(1):179-181.
[2]  WRHv. DUIR R AL T 3G I S LA B e R ) 0. XAttt 2022(4) - 81-85.
CI Xintao. Selection ofadditional branch line location for existing directly buried heating pipeline[ J ]. District Heating,2022(4) : 81-85.
[3] Ewg. IAMN B, G ET CAESAR I /9 LNG HUB RGN 0T, 3R 56T,2022.51(8) :45-49.
WANG Qian, WAN Renjie,ZHAO Bin,et al. A piping stress analysis of LNG unloading system based on CAESAR [l [J]. Journal of
Salt Science and Chemical Industry.2022,51(8) :45-49.
(4] JEoK#E. BRI Hr M. 5T AR it 2010.
TANG Yongjin. Stress analysis of pressure pipes| M. Beijing: China Petrochenmlcal Press,2010.
(5] skoci. EAEREEE F P B RN 0 L) ], K224k, 2021(6) : 26-29.
ZHANG Wenyi. Stress analysis of pipe fittings in piping system of directly buried heating pipeline[ J ]. Journal of Chang’an University,
2021(6):26-29.
[6] F&. EIMAERAEIE TRBITIMI. 2 . Jbat: RS Tl i, 2014,
WANG Fei. Engineering design for directly buried heating pipelinesT M. 2nd ed. Beijing: China Architecture &. Building Press,2014.
[7] 22, ¥/ FEMA S5 3R =95 95 1 R A BRI Lo AT [0 . R TR PR TR 24244, 2017, 48(2) 1 174-178.
LI Kui. WANG Fei, WANG Guowei, et al. Contrastive analysis on rationality of fatigue limit in directly buried extruded tees of specifi-
cation[ ] . Journal of Taiyuan University of Technology,2017,48(2):174-178.



146 RO TR R $45 &

(8] TN, F e X Erh, S5, Fh I8 T B =8 de /N SR VP BE SR BRIT A L) . 5 #4407, 2020, 40(9) £ 5-9.

YAN Yongpeng, WANG Huai, ZHAQO Huizhong. et al. Finite element analysis of minimum allowable wall thickness of forged tee for
heating pipeline[J]. Gas & Heat,2020,40(9):5-9.

(9] BwgE, T TR, 45, EHALERRN] =30 S A8 =380 semi R L) ], R TR 4254 . 2016, 47(5) : 634-639.

CHEN Xi, WANG Fei, WANG Guowei,et al. Analysis on the influence factors of directly buried heating pipeline welded tee branch
pipe on tee stress[J]. Journal of Taiyuan University of Technology,2016,47(5) :634-639.

(101 XI5, T4, X 71, 55, BT CAESAR 1 i 0l 37 48 2 K 3 A3 R J 43 ek g L) 1. o B il Ak AR 5 4, 2020, 40(8)
125-126.

LIU Xin,ZHANG Lei.LIU Zijian, et al. Based on the stress analysis of overhead and buried pipelines in CAESAR II gas transmission
station[ J ]. China Petroleum and Chemical Standard and Quality,2020,40(8);125-126.

(117 3k XRF B SE, 55, BT CAESAR I A Sl fleas 4 8 B T AT L) ). 8 N K224 CA SRR R0 , 2021, 33(6) - 70-78.
ZHANG Yu,LIU Yinchun,ZHAO Huijun, et al. Research on stress optimization of vent pipeline of gas collection station based on
CAESAR 1l []J]. Journal of Changzhou University(Natural Science Edition) ,2021,33(6):70-78.

[12] VL. EAERY PR, 55, B MoK ARG TE =8 3 E 4P L], P92 @ SR R 2 i (A AR . 2016, 48(4) : 585-592.
JIANG Chao, GUAN Yanling, DENG Shunxi, et al. Analysis on the T-joint thermal coupling for directly buried heating pipeline[ ] ].
Journal of Xian University of Architecture & Technology (Natural Science Edition),2016,48(4) :585-592.

[13] ZHiE. H CAESAR Il A#rb S e BE S A RE LT ] 1 A1, 2021,48(10) : 190-192.

LI Yinghui. Application of CAESAR [l analysis compensator in the design of thermal pipeline[ J]. Guangdong Chemical Industry,
2021,48(10) :190-192.

[14] BRIE. BRI CAESAR 1L A5 AT ]. ST, 2019,48(5):1039-1041.

FENG Chenchen. Introduction and application of pipe stress analysis software CAESAR II[ ] ]. Contemporary Chemical Industry,
2019,48(5):1039-1041.

[15]  EF3. X025 T4, 55, s s a4 i ) A8 (A BROCH5E[) ], % B3 TR 4454k . 2018,39(1) : 1-7.

WANG Zizhe, LIU Yun, WANG Yang, et al. Finite element study on residual stress and strain of strengthened connection[ ] ]. Journal
of Qingdao University of Technology,2018,39(1):1-7.

[16] SEEMULM TARGS: & A % R 2. ASME B31. 32016, 86220 FT#AT T HE0S]. R 1%, b5t PETHRIHREL, 2016,
AmericanSociety of Mechanical Engineers Pressure Piping Committee. ASME B31. 3—2016, Calculation of continuous stress loads[ S].

Translator: XU Yuzhong. Beijing:China Planning Publishing House.2016.
(AEREE £ 7 ;R URT L)

(#5102 TT)
[10] B%kMg, XI96, WoRs, 4. 55T PCBN BAYE 1 T 28 BE A bE 8 i T2 & WU PP L) . BB #  (rth 3830, 2021, 41(10): 1692-
1698.
ZENG Tiemei, LIU Qian, FENG Zongbao, et al. Safety risk assessment of shield tunneling under existing tunnel based on PCBN
model[ J]. Tunnel Construction, 2021, 41¢10):1692-1698.
(11]  #se. Ty Ol B TR B it T XU & AT 2 (D], B 77T PR 2, 2016.
HUANG Liang. Study on risk management of municipal road engineering project in construction phase[ D]. Nanning: Guangxi Uni-
versity, 2016.
[12] ZEmEhs. 36T PPP ALY W TiT Bl B AR KU A8 BT ST LD, Bt . ILAR K%, 2019,
LI Xiaojing. Research on risk management of W municipal road engineering based on PPP model[D]. Weihai: Shandong University,
2019.
(130  EMRME. 3 3% TR H B AU T (D). Kb gk Be . 2004.
WANG Zhaohui. Research on risk management model of road engineering projects| D], Changsha: Central South Forestry University,2004.
(141 Z2MG. 77 TR A B T AR ST [C/ /At ot 1 B A [ Br S A3 i o0 23 BB S04, 2017 46-47.
LI Peng. Research on the management of municipal engineering construction[ C]//Proceedings of the Beijing Hengsheng Boya Inter-
national Cultural Exchange Center Conference. 2017: 46-47.
(15] . B i TR H KU A 5T (D). 7 & - S K%, 2015.
YUAN Shichao. Research onrisk management of municipal road engineering projects| D]. Nanchang: Nanchang University,2015.
(161 . B TR T 3037 % BA e B () AR S5 0 SRIE5R [T ). JE4& . 2019 (25): 8-8.
ZHU Lei. Discussion on theproblems and countermeasures of municipal engineering construction site management[ ] ]. Housing,

2019(25) ; 8-8.
(TAE% B 27 ZRF BLE)



